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1.0 INTRODUCTION

The purpose of this Letter of Map Revision (LOMR) is to address a needed
revision of four remnant Zone A flood zones in the Green Valley area of
Henderson, Nevada. The area in which the Zone A’s are located is fully
urbanized and characterized by mixed density residential, a golf course and
commercial developments. The majority of the project area was developed
between the mid 1980’s and early 1990’s. Note that technical drainage studies

-and/or civil improvement plans for many of the developments were not readily

available from the local entity due to the age of the project area. Remnant flood
zones, such as these, are generally created as a result of LOMR’s not being
pursued after developments or flood control facilities have been constructed.
The historic flood source to the area of concern has been substantially reduced
based on urbanization and the implementation of flood control facilities. In
particular is the Union Pacific Rail Road (UPRR) Channel that runs along the
southern side of the UPRR right-of-way. The channel consists of a concrete
trapezoidal section, 10’ wide, 5’ deep with 2H:1V side slopes that conveys flow
easterly and away from the project area. A LOMR for this channel was approved
by FEMA in 1993 and subsequently in 1994 for an additional segment of the
channel east of the project site. A copy of the LOMR’s can be found in Appendix
E. As a result of flow reduction to the project area this LOMR request will
analyze four individual Zone A flood zones and demonstrate that the current
conditions no longer warrant the flood zone delineation for three of the areas and
revision to the floodzone for the fourth as shown on the current effective FIRM
Panels (2580, 2590), & 2583) dated September 27, 2002, revised to reflect
LOMR dated August 13, 2003. Note that the LOMR dated August 13, 2003 does
not affect the project area. The flood zones of interest have been labeled Area
A, Area B, Area C, and Area D for ease of identification when discussing the
flood zones throughout the repont. - Please refer to Figure 1 Area/Vicinity Map
for an overall view of the project area. Also refer to Figure 2 CCRFCD Flood
Control Facilities Map that shows existing and proposed facilities within and
adjacent to the project area.

2.0 AREA DESCRIPTIONS

The following is a description of the four individual flood zones being requested
for removal from the current FIRM Panels.

2.1 AREA A DESCRIPTION

Area A is the smallest of the zones and has an aerial extent of approximately 1.8
acres and is roughly 500 feet long and 200 feet wide. Area A is located within
Community FIRM Panel Number 32003C2580E dated September 27, 2002,
revised to reflect LOMR dated August 13, 2003. Area A is bordered on the
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upstream end by the UPRR rail and extends northeast through single-family
residential and terminates at the western boundary of an apartment complex. An
existing storm drain (42" RCP) traverses Area A from southwest to northeast and
collects flow from a small portion of the UPPR ROW and the residential area as
shown on Figure A — Area A Drainage Basin Map. The limits of this flood zone
are also shown on the FEMA Flood Zone Map (see Figure 3).

2.2 AREA B DESCRIPTION

Area B has an aerial extent of approximately 11.8 acres and is roughly 3,000 feet
long and 200 feet wide. Area B is located within Community FIRM Panel
Number 32003C2580E dated September 27, 2002, revised to reflect LOMR
dated August 13, 2003. Area B is bordered on the upstream end by an existing
apartment complex. Area B then extends northeast through a commercial
complex, the intersection of Warm Springs and Green Valley Parkway, another
apartment complex and terminates on an existing golf course. The previously
mentioned 42" RCP that originates in Area A daylights onto the golf course within
the delineated floodzone of Area B as shown on Figure B — Area B Drainage
Basin Map. The limits of this flood zone are also shown on the FEMA Flood
Zone Map (see Figure 3).

23 AREA C DESCRIPTION

Area D has an aerial extent of approximately 5.6 acres and is roughly 1,500 feet
long and 200’ wide. Area D is located within Community FIRM Panel Number
32003C2580E dated September 27, 2002, revised to reflect LOMR dated August
13, 2003. Area D is bordered on the downstream end by Valle Verde and
extends northeast through -a park and single-family residential. Area D
terminates within the right-of-way of Fox Ridge Drive as shown on Figure D -
Area D Drainage Basin Map. The limits of this flood zone are also shown on
the FEMA Flood Zone Map (see Figure 3).

2.4 AREA D DESCRIPTION

Area D is a large remnant floodzone finger that extends for approximately 4,000
feet in a northeasterly direction (see Figure 1). However, for the purpose of this
analysis, only the upstream portion of the finger covering four residential lots
through Sunset Road is considered. Area D is located within Community FIRM
Panel Number 32003C2580E dated September 27, 2002, revised to reflect
LOMR dated August 13, 2003. Area D is within existing single-family and multi-
family residential as shown on Figure D — Area D Drainage Basin Map. The

limits of this flood zone are also shown on the FEMA Flood Zone Map (see
Figure 3).
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3.0 HYDROLOGIC & HYDRAULIC MODELING

The hydrologic model utilized to calculate runoff is the HEC-1 Flood Hydrograph
Package, Version 4.1, developed by the U.S. Army Corps of Engineers
Hydrologic Engineering Center. The methodology and calculations used to
determine the hydrologic parameters in the HEC-1 modeling are included in
Appendix C. The local parameters for computing runoff have been developed in
accordance with the Clark County Regional Flood Control District's Hydrologic
Criteria and Drainage Design Manual.

FlowMaster, version 6.1 was used for velocity estimation calculations in the
hydrologic modeling. Also, Flowmaster was used for street hydraulics and depth
calculations. Note: although the hydrologic models include a 10-year/100-year
analysis, flows discussed in the following sections are for the 100-year event
only.

3.1 AREA A ANALYSIS

Area A has been subdivided into two basins (EX1A and EX2A) that contribute
flow to the flood zone. Basin EX1A (18 cfs) is 7.8 acres and consists of single-
family residential and one interior street. Basin EX2A (7 cfs) is 5.7 acres and
consists of vacant land within the UPRR right-of-way. Basins EX1A and EX2A
combine at combination point C1 for a total 100-year flow of 25 cfs. Flow at C1 is
collected by an existing 42” RCP. An inlet control nomograph for the 42" RCP
was performed to show sufficient capacity for the flow of 25 cfs. The calculation
shows 2.03’ of head is produced from 25 cfs, which is less than the diameter of
the pipe (3.5’). The inlet control calculation can be found in Appendix D for Area
A. Two cross-sections have been cut for each basin to establish the depth of
flow. Please refer to Figure A Area A Drainage Map for the location of the
cross-sections. Cross-section A-A is located in the 40’ right-of-way of the interior
street of basin EX1A and shows a depth of 0.36’ feet. Cross-section B-B is
within the swale of the UPRR right-of way and shows a depth of 0.09’ feet.
These cross-sections demonstrate that the depth of flow is less than 1-foot and
the drainage area is less than one square mile, thus Area A warrants exclusion
from the FIRM panel. Please refer to Appendix D for the Flowmaster cross-
section worksheets.

3.2 AREA B ANALYSIS

Area B has been subdivided into eight basins (EX1B through EX8B) that
contribute flow to the flood zone. Please refer to Figure B Area B Drainage
Map for a complete summary of flows and basin delineations. Basin EX1B (108
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cfs) is 54.8 acres and consists of single-family residential and the full 100’ right-
of-way of Warm Springs Road. Flow from basin EX1B drains to Warm Springs
Road and is then conveyed east towards the intersection with Green Valley
Parkway. Basin EX2B (22 cfs) is 9.3 acres and consists of an existing apartment
complex. Flow from basin EX2B is captured by an existing 8-foot sump condition
drop inlet and drains to the previously mentioned 42” RCP from Area A.
Information regarding the apartment hydrology and drop inlet could not be readily
obtained; therefore, PBS&J performed a drop inlet calculation assuming
reasonable parameters. The HY-22 drop inlet calculation can be found in
Appendix D and shows the entire flow can be captured with minimal ponding.
Basin EX3B (6 cfs) is 2.3 acres and consists of the remainder of the apartment
complex and drains northeast to an existing commercial complex. Note that the
apartment basins were delineated based on a field investigation of the site as
plans were not readily available. Basin EX4B (32 cfs) is 11.4 acres and consists
of a commercial complex. Flow from basin EX4B combines with flow from basin
EX3B and is captured by two existing 8-foot sump condition drop inlets and
drains to the 42" RCP. Again, HY-22 drop inlet calculations were performed and
show the entire flow could be captured with minimal ponding. Basin EX5B (13
cfs) is 4.7 acres and consists of the remainder of the commercial complex. Flow
from basin EX5B drains to Green Valley Parkway. Basin EX6B (11 cfs) is 3.5
acres and consists of the full 100’ right-of-way of Green Valley Parkway. Flow
from basin EX5B and EX6B combine for 24 cfs and is conveyed north in Green
Valley Parkway towards the intersection with Warm Springs Road. Basin EX7B
(48 cfs) is 19.3 acres and consists of an apartment complex. Basin EX7B is
conveyed northwest through the basin and drains to an existing golf course.
Please refer to Appendix E for the civil improvement plans for “The Crossings”
apartment complex. The plans show limited information on the storm drain and
drop inlets. Basin EX8B (22 cfs) is 17.7 acres and consists of an existing golf
course. Basin EX8B is conveyed northwest through the golf course. Basins
EX7B, EX8B and the discharge from the 42” RCP (inciuding Area A) combine for
149-cfs at combination point C2 as shown on Figure B. Four cross-sections
have been cut to establish the depth of flow in Warm Springs Road and Green
Valley Parkway. One additional cross-section has been cut at the downstream
end of basin EX8B to demonstrate the flow depth in the golf course. Cross-
section A-A is in the right-of-way of Green Valley Parkway and shows a depth of
flow of 0.56 feet. The flow at section A-A is 24 cfs and consists of basin EX5B
and EX6B. Note that flow at cross-section B-B has been analyzed under two
different scenarios as described below. Cross-section B-B is located in the 100’
right-of-way of Warm Springs Road. The first scenario for cross section B-B
assumes all the flow from basin EX1B is conveyed east across the intersection
with Green Valley Parkway. Also, it is assumed the 24 cfs in Green Valley
Parkway does not flow split and all turns east onto Warm Springs for a total 100-
year flow of 132 cfs. This is considered the worst case for cross section B-B and
shows a flow depth of 0.81 feet. The second scenario for section B-B assumes a
flow split for basin EX1B. The flow split analysis shows 29-cfs diverting north in
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Green Valley Parkway and 79-cfs remaining east in Warm Springs. A second
flow split occurs for the 24 cfs in Green Valley Parkway that shows 8-cfs diverting
onto Warm Springs and 16-cfs remaining in Green Valley Parkway. This
scenario produces a 100-year flow of 87 cfs at section B-B and shows a flow
depth of 0.72 feet in Warm Springs Road. In either case the depth of flow at
cross section B-B is less than 1-foot. Also note that a cross section shows the
capacity of Warm Springs Road at 1-foot of depth is 280 cfs. The analysis shows
that flow in Warm Springs is significantly less. A street capacity calculation for

- 108 cfs at cross section C-C shows a flow depth of 0.76 feet for basin EX1B. As

with cross section B-B, flow at section D-D has been analyzed under two
different scenarios as described below. Cross-section D-D is located in the 100’
right-of-way of Green Valley Parkway. Note that a cross section shows the
capacity of Green Valley Parkway at 1-foot of depth is 185 cfs. The first scenario
for cross section D-D assumes all the flow (24 cfs) from basins EX5B and EX6B
is conveyed north across the intersection with Warm Springs Road. This flow
combines with the 29 cfs from the Warm Springs flow split for a total 100-year
flow of 53 cfs. This is considered the worst case for cross section D-D and
shows a flow depth of 0.69 feet. The second scenario for section D-D assumes a
flow split occurs in Warm Springs and Green Valley Parkway as previously
described. This scenario produces a 100-year flow of 45 cfs at section D-D and
shows a flow depth of 0.66 feet in Green Valley Parkway. In either case the
depth of flow at cross section D-D is less than 1-foot. Flow at cross section E-E
(149-cfs) shows a flow depth of 0.26 feet.

Please refer to Appendix D for the flow split calculation worksheets and the
Flowmaster street depth calculations. These cross-sections demonstrate that the
depth of flow is less than 1-foot at all locations analyzed. Also the drainage area
is less than one square mile thus Area B warrants exclusion from the FIRM
panel.

3.3 AREA C ANALYSIS

Area C consists of one basin EX1C that contributes flow to the subject floodzone.
Basin EX1C (53 cfs) is 22.3 acres and consists primarily of single-family
residential and a portion of a public park. Flow from basin EX1C concentrates at
the location of cross-section A-A and discharges to the Fox Ridge Drive right-of-
way. Cross-section A-A is located in the 40’ right-of-way of the interior street of
basin EX1C and shows a depth of 0.54’ feet. Please refer to Appendix D for the
Flowmaster cross sections. The cross-section demonstrates that the depth of
flow is less than 1-foot and the drainage area is less than one square mile, thus
Area C warrants exclusion from the FIRM panel.
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3.4 AREAD ANALYSIS

Area D has been subdivided into seven basins (EX1D through EX7D) that
contribute flow to the subject floodzone. Basin EX1D (30 cfs) is 16.5 acres and
consists of single-family residential. Basin EX5D (58 cfs) is 24 acres and
consists of single-family residential, commercial, and a park. Basin EX6D (21
cfs) is 7 acres and consists of fully developed commercial. Flow from basins
EX1D, EX5D and EX6D is conveyed through the surface streets and drain to Fox
Ridge. A portion of the flow from these basins drain to EX2D and the remainder
drains to EX3D. Basin EX2D (30 cfs) is 12.8 acres and consists of single-family
residential. Basin EX3D (29 cfs) is 12.3 acres and consists of single-family
residential. Basin EX4D (53 cfs) is 22.3 acres and consists of single family
residential. Flow from basins EX2D, EX3D and EX4D combine with basins
EX1D, EX5D and EX6D for a total 100-year flow of 221 cfs at combination point
C2 as shown on Figure D. A Flowmaster section at B-B shows a depth in the
street of 0.87 feet using the flow of 221 cfs. The cross-section demonstrates that
the depth of flow is less than 1-foot and the drainage area is less than one
square mile, thus Area D warrants exclusion from the FIRM panel. The portion
of the flood zone proposed for removal is shown on Figure D1.

Flow at C2 is then conveyed between the residential lots in a drainage easement
consisting of a 5-foot wide concrete lined channel and transitions to a stair-
stepped channel on the steep landscaped slope behind the residential lots. The
channel discharges to a 6’ x 6’ x 4.5’ concrete sump box. The sump has an 18”
outlet pipe that conveys a small portion of the flow beneath the apartment
complex and daylights on the north side of Sunset Road. An inlet control
nomograph calculation shows the 18" RCP outlet pipe has a capacity of 15 cfs
with the available head of 3 feet. The remainder of the flow would weir out of the
box and discharge onto the parking lot of the apartment complex and combine
with the 25 cfs from the apartment complex basin (EX7D). The total surface flow
in the apartment complex is (221 cfs — 15 cfs + 25 cfs) = 231 cfs. The 231 cfs
would surface drain through the parking area/interior drive of the apartment
complex and ultimately impact the two buildings located just north of the drive
entrance along the eastern boundary of the complex. Three normal depth cross-
sections (D-D, E-E, and F-F) demonstrate that the flow depth in the
parking/driveway of the apartment complex is less than 1 foot (see Appendix D).
A field visit to the apartment complex revealed the structures are a minimum of
18” above the top of curb from where the normal depth cross-sections are and
thus the buildings are sufficiently protected. Flow exiting the apartment complex
wouid drain to Sunset Road where it would be conveyed easterly. Based on the
above information and supporting calculations, PBS&J has proposed a floodzone
revision starting from the 5-foot drainage easement, through the apartment
complex and within a portion of Sunset Road. The proposed flood zone revision
would tie-in to the existing flood zone in Sunset Road as shown on Figure D1.

Request for LOMR — Green Valley Area ’ 4/02/04
Warm Springs Road and Green Valley Pkwy

6-




PBS]

4.0 CONCLUSION

We believe that based on the data and supporting calculations contained within
this Letter of Map Revision application, the requested revision to the four subject
Fiood Zone A’s is warranted. Please refer to Figures 3 and 4, FEMA Flood
Zone Map and Annotated FEMA Flood Zone Map. Figure 3 shows the four
remnant flood zones entirely removed from the current FIRM panels.
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FEDERAL EMERGENCY MANAGEMENT AGENCY - 0.M.B No. 30670148
OVERVIEW & CONCURRENCE FORM Expires September 30, 2003

' -\

PAPERWORK BURDEN DISCLOSURE NOTICE

Public reporting burden for this form is estimated to average 1 hour per response. The burden estimate includes the time for reviewing instructions,
searching existing data sources, gathering and maintaining the needed data, and completing, reviewing, and submitting the form. You are not required
to respond to this collection of information unless a valid OMB control number appears in the upper right corner of this form. Send comments regarding
the accuracy of the burden estimate and any suggestions for reducing this burden to: Information Collections Management, Federal Emergency
Management Agency, 500 C Street, SW, Washington DC 20472, Paperwork Reduction Project (3067-0148). Submission of the form is required to
obtain or retain benefits under the National Flood insurance Program. Please do not send your completed survey to the above address.

B

A. REQUESTED RESPONSE FROM FEMA

This request is for a (cheék one):

"[J CLOMR: A letter from FEMA commenting on whether a proposed project, if built as prop'osed, would justify a map revision, or
" proposed hydrology changes (See 44 CFR Ch. 1, Parts 60, 65 & 72).

X LOMR: A letter from FEMA officially revising the current NFIP map to show the changes to floodplains, regulatory. flioodway. or flood
elevations. {See Parts 60 & 65 of the NFIP Regulations.)

B. OVERVIEW

1." The NFIP mép pan’el(s) affected for all impacted communities is (are)i

Community No. Community Name State Map No. Panel No. Effective Date
Ex: 480301 City of Katy TX 480301 0005D 02/08/83
480287 Harris County TX 48201C 0220G 09/28/90
320003 Clark County Unincorporated Areas ) NV 32003C 2590E 08/13/03
320005 . City of Henderson NV 32003C 2580E 08/13/03

2. Flooding Source: Urban Runoff -

3. Project Name/ldentifier: UPRR FIS
4. FEMA zone designations affected: A (choices: A, AH, AO, A1-A30, A99, AE, AR, V, V1-V30, VE, B, C, D, X)
5. Basis for Request and Type of Revision:

The basis for this revision request is (check all that apply)-

B Physical Change improved Methodology/Data
3 Regulatory Fioodway Revision O Other (Attach Description)

Note: A photograph and narrative description of the area of concem is not required, but is very helpful during review.

as e S0 sm
| »

b. The area of revision encbmpasses the following types of flooding and structures (check all that apply)
Types of Flooding: - [ Riverine B O Coastal [T Shallow Flooding (e.g., Zones AO and AH)
[ Alluvial fan [ Lakes " R Other (Attach Description)
i Structures: [ Channelization [ Levee/Floodwall .El Bridge/Culvert
"~ ODpam O Fin ' 3 Other, Attach Description

FEMA Form 81-89, SEP 02 - " Overview & Concurrence Form MT-2 Form 1 Page 1 of 1
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C. REVIEW FEE

Has the review fee for the appropriate request category beenb included? X Yes Fee émount: $4.200
O No, Attach Explanation

Please see the FEMA Web site at httpi//www.fema.gov/fhm/frm_fees.shtm for Fee Amounts and Exemptions.

D. SIGNATURE

All documents submitted in support of this request are correct to the best of my knowiedge. | understand that any false statement may be punishable
by fine or imprisonment under Title 18 of the United States Code, Section 1001.

Name: Stephen C. Altman, P.E., CFM Company: PBS&J

Mailing Address: ' Daytime Telephone No.: | FaxNo.:

2270 Corporate Circle . (702) 263-7275 o (702) 263-7200
Suite 100

Henderson, NV 89074 E-Mail Address: saltman@pbsj.com

Date: Ap_ril 2, 2004

As the corimunity official responsible for floodplain management, | hereby acknowledge that we have received and reviewed this Letter of Map )
Revision (LOMR) or conditional LOMR request. Based upon the community's review, we find the completed or proposed project meets or is designed
to meet all of the community floodplain management requirements, including the requirement that no fill be placed in the regulatory floodway, and that
all necessary Federal, State, and local permits have been, or in the case of a conditional LOMR, will be obtained. In addition, we have determined that
the land and any existing or proposed structures to be removed from the SFHA are or will be reasonably safe from flooding as defined in 44CFR
66.2(c), and that we have available upon request by FEMA, all analyses and documentation used to make this determination.

Community Official’'s Name and Title: Curt Chandler, P.E., Land Development Manager, Public Works Telephone No.:
. " | (702) 565-2329

Community Name: City of Henderson Community Official’s Signature (required): Date: April 2, 2004«

T Clhdn o\ 6UBW¢W4, (O(Jq S rse()

CERTIFICATION BY REGISTERED PROFESSIONAL ENGINEER AND/OR LAND SURVEYOR

This certification'is to be signed and sealed by a licensed land surveyor, registered professional engineer, or architect authorized by law to certify
elevation information. All documents submitted in support of this request are correct to the best of my knowledge. | understand that any false
statement may be punishable by fine or imprisonment under Title 18 of the United States Code, Section 1001.

Certifier's Name: Stephen C. Altman, P.E., CFM_ License No.: NV 14617 ' Expifation Date:
' ' 12/31/04
Company Name: PBS&J Telephone No.: (702) 263-7275 Fax No.:
(702) 263-7200

Date: April 2, 2004

ms that are appropriate to your revision request are included in your submittal.

Form Name and (Number) : Required if ...

B Riverine Hydrology and Hydraulics Form (Form 2) New or revised discharges or water-surface elevations

’ D Riverine Structures Form (Form 3) Channel is modified, addition/revision of bridge/culverts,
) i . addition/revision of levee/floodwall, addition/revision of da

[ Coastal Analysis Form (Form 4) New or revised coastal elevations
D Coastal Structures Form {Form 5) Addition/revision of coastal structure
3 Alluvial Fan Flooding Form (Form 6) i Flood control measures on alluvial fans

FEMA Form 81-89, SEP 02 . Overview & Concurrence Form ‘MT-2 Form 1 Page 2 of 2
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FEDERAL EMERGENCY MANAGEMENT AGENCY 0.M.B No. 3067-0148
RIVERINE HYDROLOGY & HYDRAULICS FORM Expires September 30, 2003
PAPERWORK REDUCTION ACT

Public reporting burden for this form is estimated to average 3 hours per response. The burden estimate includes the time for reviewing instructions,
searching existing data sources, gathering and maintaining the needed data, and completing, reviewing, and submitting the form. You are not
required to respond to this collection of information unless a valid OMB control number appears in the upper right comner of this form. Send
comments regarding the accuracy of the burden estimate and any suggestions for reducing this burden to: Information Collections Management,
Federal Emergency Management Agency, 500 C Street, SW, Washington DC 20472, Paperwork Reduction Project (3067-0148). Submission of the
form is required to obtain or retain benefits under the National Flood Insurance Program. Please do not send your completed survey to the
above address. . .

-

Flooding Source: Urban Runoff : .
Note: Fill out one form for each flooding source studied . ) . :

A. HYDROLOGY

1. Reason for New Hydrologic Analysis (check all that apply)

O Not revised (skip to section 2) [ No existing analysis : Improved data
O Alternative methodology - . [O Proposed Conditions (CLOMR) X Changed physical condition of watershed

2. Comparison of Hepresentétive 1%-Annual-Chance Discharges

Location Drainage Area (Sq. Mi.) FIS (cfs) , Revised (cfs)
Warm Springs @ Green VP 0.0211 na 25

3. Methodology for New Hydrologic Analysis (check all that apply)

Statistical Analysis of Gage Records Precipitation/Runoff Model HEC-1 [TR-20, HEC-1, HEC-HMS etc.]
Regional Regression Equations Other (please attach description)

Please enclose all relevant models in digital format, maps, computations (including computation of parameters) and documentation to support
the new analysis. The document, "Numerical Models Accepted by FEMA for NFIP Usage" lists the models accepted by FEMA. This document
can be found at: http://www.fema. gov/fhm/en modl.shtm.

4. Review/Approval of Analysis

L -l fE A - e

If your community requires a regional, state, or federal agency to review the hydrologic analysis, please attach evidence of approvalireview.

5. Impacts of Sediment Transport on Hydrology

Was sediment transport considered? [JYes [XINo If yes, then fil out Section F {(Sediment Transport) of Form 3. 1f No, then attach
your explanation for why sediment transport was not considered.

B. HYDRAULICS

. Reach to be Revised ) . : .

Description Cross Section Water-Surface Elevations (ft.)
Effective Proposed/Revised

Downstream Limit

Upstream Limit

[y

2. Hydraulic Method Used

i
4

Hydraulic Analysis Flow Master 6.1 [HEC-2 , HEC-RAS, Other (Attach description)]

FEMA Form 81-89A, SEP 02 Riverine Hydrology & Hydraulics Form MT-2 Form 2 Page 1 of 2
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B. HYDRAULICS (CONTINUEQ)

3. Pre-Submittal Review of Hydraulic Models

FEMA has developed two review programs, CHECK-2 and CHECK-RAS, to aid in the review of HEC-2 and HEC-RAS hydraulic models,
respectively. These review programs verify that the hydraulic estimates and assumptions in the model data are in accordance with NFIP
requirements, and that the data are comparable with the assumptions and limitations of HEC-2/HEC-RAS. CHECK-2 and CHECK-RAS identify
areas of potential error or concem. These tools do not replace engineering judgment. CHECK-2 and CHECK-RAS can be downloaded from
http://www.fema.gov/fhm/frm_soft.shtm. We recommend that you review your HEC-2 and HEC-RAS models with CHECK-2 and CHECK-RAS.
I you disagree with a message, please attach an explanation of why the message is not valid in this case. Review of your submittal and
resolution of valid modeling discrepancies will result in reduced review time.

HEC-2/HEC-RAS models reviewed with CHECK-2/CHECK-RAS? J yes X No

4. Models Submitted
Duplicate Effective Model* Natural File Name: Floodway File Name:
Corrected Effective Model* ' Natural File Name: Floodway File Name:
Existing or Pre-Project Conditions Model Natural File Name: Floodway File Name:
Revised or Post-Project Conditions Model Natural File Name: Floodway File Name:
Other - (attach description) Natural File Narne: Floodway File Name:

*Not required for revisions to approximate 1%-annual-chance floodplains (Zone A) - for details, refer to the corresponding section of the instructions.

The document "Numerical Models Accepted by FEMA for NFIP Usage® lists the models accepted by FEMA. This document can be found at:
hitp://www.fema.gov/fhm/en_modl.shtm. -

C. MAPPING REQUIREMENTS

A certified topographic map must be submitted showing the following information (where applicable): the boundaries of the effective, existing, and
proposed conditions 1%-annual-chance floodpiain (for approximate Zone A revisions) or the boundaries of the 1%- and 0.2%-annual-chance
floodplains and regulatory floodway (for detailed Zone AE, AO, and AH revisions); location and alignment of all cross sections with stationing control
indicated; stream, road, and other alignments (e.g., dams, levees, etc.); current community easements and- boundaries; boundaries of the
requester's property; certification of a registered professional engineer registered in the subject State; location and description of reference marks;
and the referenced vertical datum (NGVD, NAVD, etc.).

Note that the boundaries of the existing or proposed conditions floodplains and regulatory floodway to be shown on the revised FIRM and/or FBFM
must tie-in with the effective floodplain and regulatory floodway boundaries. Please attach a copy of the effective FIRM and/or FBFM, annotated
to show the boundaries of the revised 1%- and 0.2%-annual-chance floodplains and regulatory floodway that tie-in with the boundaries of the
effective 1%- and 0.2%-annual-chance floodplain and regulatory floodway at the upstream and downstream limits of the area of revision.

D. COMMON REGULATORY REQUIREMENTS

1. For CLOMR requests, do Base Flood Elevations (BFEs) increase? ' ' OvYes & No

For CLOMR requests, if either of the following is true, please submit evidence of compliance with Section 65.12 of the NFIP regulations:
e The proposed project encroaches upon a regulatory loodway and would result in increases above 0.00 foot..
s The proposed project encroaches upon a SFHA with BFEs established and would result in increases above 1.00 foot.

2. Does the request involve the placement or proposed placemeht of fill? ' O Yes B No
if Yes, the community must be able to certify that the area to be removed from the special flood hazard area, to include any structures or
proposed structures, meets all of the standards of the local floodplain ordinances, and is reasonably safe from flooding in accordance with the
NFIPregulations set forth at 44 CFR 60.3(a)(3), 65.5(a)(4), and 65.6(a)(14). Please see the MT-2 instructions for more information.
3. For LOMR requests, is the regulatory floodway being revised? [ Yes X No
If Yes, attach evidence of regulatory floodway revision notification. As per Paragraph 65.7(b)(1) of the NFIP Regulations, notification is required
-for requests involving revisions to the regulatory floodway. (Not required for revisions to approximate 1%-annual-chance floodplains [studied

Zone A designation] unless a regulatory floodway is being added. - Elements and examples of regulatory floodway revision notification can be
found in the MT-2 Form 2 Instructions.)

4. For LOMR requests, does this request require property owner notification and acceptance of BFE increases? O Yes Kl No

If Yes, please attach proof of property owner notification and acceptance (if available). Elements of and examples of property owner notification’
can be found in the MT-2 Form 2 [nstructions.

FEMA Form 81-89A, SEP 02 Riverine Hydrology & Hydraulics Form MT-2 Form 2 Page 2 of 2
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FEDERAL EMERGENCY MANAGEMENT AGENCY Q.M.B No. 3067-0148
' RIVERINE HYDROLOGY & HYDRAULICS FORM ‘ Expires September 30, 2005
‘ —
PAPERWORK REDUCTION ACT -

Public reporting burden for this form is estimated fo average 3 hours per response. The burden estimate includes the time for reviewing instructions,
searching existing data sources, gathering and maintaining the needed data, and completing, reviewing, and submitting the form. You are not
required to respond to this collection of information unless a valid OMB control number appears in the upper right comner of this form. Send
comments regarding the accuracy of the burden estimate and any suggestions for reducing this burden to: Information Collections Management,
Federal Emergency Management Agency, 500 C Street, SW, Washington DC 20472, Paperwork Reduction Project (3067-0148). Submission of the
forrh is required to obtain or retain benefits under the National Flood insurance Program. Please do not send your completed survey to the
above address. .

- e

| Flooding Source: Urban Runoff . : _ . ]

Note: Fill out one form for each flooding source studied

(I

A. HYDROLOGY -

1. Reason for New Hydrologic Analysis (check all that apply)

[0 Not revised (skip to section 2) O No existing analysis ' B improved data

0 Altemnative methodology "~ O Proposed Conditions (CLOMR) . K Changed physical condition of watershed
2. Comparison of Representétive 1%-Annual-Chance Discharges

Location Drainage Area (Sq. Mi.) FIS (cfs) Revised (cfs)
Warm Springs @ Green VP 0.1922 na 262

- l: - . -

LK
w

. Methodology for New Hydrologic Analysis (check all that apply)

Statistical Analysis of Gage Records Precipitation/Runoff Model HEC-1 [TR-20, HEC-1, HEC-HMS eic.]
Regional Regression Equations : Other (please attach description) :

Please enclose all relevant models in digital format, maps, computations (including computation of parameters) and documentation to support
the new analysis. The document, *“Numerical Models Accepted by FEMA for NFIP Usage" lists the models accepted by FEMA. This document
can be found at: http://www.fema.gov/thm/en_modl.shtm. : .

4. Review/Approval of Analysis

If your community requires a regional, state, or federal agency to review the hydrologic analysis, please attach evidence of approval/review.

. Impacts of Sediment Transport on Hydrology

Was sediment transport considered? [1Yes [BINo If yes, then fill out Section F (Sediment Transport) of Form 3. If No, then attach
your explanation for why sediment transport was not considered.

- .
[64]

B. HYDRAULICS

'

. Beach to be Revised

Description Cross Section Water-Surface Elevations (ft.)

Effective Proposed/Revised
Downstream Limit :

Upstream Limit

2. Hydraulic Method Used

-

Hydraulic Analysis Flow Master 6.1 [HEC-2 , HEC-RAS, Other (Attach description))

‘FEMA Form 81-89A, SEP 02 Riverine Hydrology & Hydraulics Form MT-2 Form 2 Page 1 of 2
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B. HYDRAULICS (CONTINUED)

3. Pre-Submittal Review of Hydraulic Models

FEMA has developed two review programs, CHECK-2 and CHECK-RAS, to aid in the review of HEC-2 and HEC-RAS hydraulic models,
respectively. These review programs verify that the hydraulic estimates and assumptions in the model data are in accordance with NFiP
requirements, and that the data are comparable with the assumptions and limitations of HEC-2/HEC-RAS. CHECK-2 and CHECK-RAS identify
areas of potential error or concern. These tools do not replace engineering judgment. CHECK-2 and CHECK-RAS can be downloaded from
http://www.fema.gov/thm/frm_soft.shtm. We recommend that you review your HEC-2 and HEC-RAS models with CHECK-2 and CHECK-RAS.
If you disagree with a message, please attach an explanation of why the message is not valid in this case. Review of your submittal and
resolution of valid modeling discrepancies will resuit in reduced review time. . ‘

HEC-2/HEC-RAS models reviewed with CHECK-2/CHECK-RAS? O Yes K No

4. Models Submitted
Duplicate Effective Model* Natural File Name: Floodway File Name:"
Corrected Effective Model” ' Natural File Name: : Floodway File Name:
Existing or Pre-Project Conditions Mode} Natural File Name: Floodway File Name:
Revised or Post-Project Conditions Model Natural File Name: Floodway File Name:
Other - (attach description) Natural File Name: Floodway File Name:

*Not required for revisions to approximate 1%-annual-chance floodplains (Zone A) — for details, refer to the corresponding section of the instructions.

The document "Numerical Models Accepted by FEMA for NFIP Usage" lists the models accepted by FEMA. This document can be found at:
http://www.fema.gov/fhm/en_modi.shtm.

C. MAPPING REQUIREMENTS

A certified topographic map must be submitted showing the following information (where applicable): the boundaries of the effective, existing, and
proposed conditions 1%-annual-chance floodplain (for approximate Zone A revisions) or the boundaries of the 1%- and 0.2%-annual-chance
floodplains and regulatory floodway (for detailed Zone AE, AO, and AH revisions); location and alignment of all cross sections with stationing control
indicated; stream, road, and other alignments (e.g., dams, levees, etc.); current community easements and boundaries; boundaries of the
requester's property; certification of a registered professional engineer registered in the subject State; location and description of reference marks;
and the referenced vertical datum (NGVD, NAVD, efc.).

Note that the boundaries of the existing or proposed conditions floodplains and regulatory floodway to be shown on the revised FIRM and/or FBFM
must tie-in with the effective floodplain and regulatory floodway boundaries. Please attach a copy of the effective FIRM and/or FBFM, annotated
to show the boundaries of the revised 1%- and 0.2%-annual-chance fioodplains and regulatory floodway that tie-in with the boundaries of the
effective 1%- and 0.2%-annual-chance floodplain and regulatory floodway at the upstream and downstream limits of the area of revision.

D. COMMON REGULATORY REQUIREMENTS

1. For CLOMR requests, do Base Flood Elevations (BFEs) increase? ' COYes & No

For CLOMR requests, if either of the following is true, please submit evidence of compliance with Section 65.12 of the NFIP regulations:
e The proposed project encroaches upon a regulatory floodway and would result in increases above 0.00 foot.
e The proposed project encroaches upon a SFHA with BFEs established and would result in increases above 1.00 foot.

2. Does the request involve the placement or proposed placemeht of fill? : O Yes & No
If Yes, the community must be able to. certify that the area to be removed from the special flood hazard area, to include any structures or
proposed structures, meets all of the standards of the local floodplain ordinances, and is reasonably safe from flooding in accordance with the
NFIP regulations set forth at 44 CFR 60.3(a)(3), 65.5(a){4), and 65.6(a)(14). Please see the MT-2 instructions for more information.

3. For LOMR requests, is the regulatory floodway being revised? ’ O Yes & No
It Yes, attach evidence of regulatory floodway revision notification. As per Paragraph 65.7(b)(1) of the NFIP Regulations, notification is required
for requests involving revisions to the regulatory floodway. (Not required for revisions to approximate 1%-annual-chance floodplains {studied

Zone A designation] unless a regulatory floodway is being added. - Elements and examples of regulatory floodway revision notification can be
found in the MT-2 Form 2 Instructions.)

4. For LOMR requests, does this request require property owner notification and acceptance of BFE increases? O Yes @& No

If Yes, please attach proof of property owner notification and acceptance (if available). Elements of and examples of property owner notification
can be found in the MT-2 Form 2 Instructions.

— —
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FEDERAL EMERGENCY MANAGEMENT AGENCY , 0.M.B No. 3067-0148
RIVERINE HYDROLOGY & HYDRAULICS FORM Expires September 30, 2005

PAPERWORK REDUCTION ACT

Public reporting burden for this form is estimated to average 3 hours per response. The burden estimate includes the time for reviewing instructions,
searching existing data sources, gathering and maintaining the needed data, and completing, reviewing, and submitting the form. You are not
required to respond to this collection of information unless a valid OMB control number appears in the upper right comer of this form. Send
comments regarding the accuracy of the burden estimate and any suggestions for reducing this burden to: Information Collections Management,
Federal Emergency Management Agency, 500 C Street, SW, Washington DC 20472, Paperwork Reduction Project (3067-0148), Submission of the
form is required to obtain or retain benefits under the National Flood Insurance Program. Please do not send your completed survey to the
above address.

- ...

L]

Flooding Source: Urban Runoff '
Note: Fill out one form for each flooding source studied

A. HYDROLOGY

1. Reason for New Hydrologic Analysis (check all that apply)

[0 Not revised (skip to section 2) ] No existing analysis Improved data
[ Attemnative methodology O Proposed Conditions (CLOMR) X Changed physical condition of watershed

N

. Comparison of Representative 1%-Annual-Chance Discharges

Location Drainage Area (Sq. Mi.) FIS (cfs) Revised (cfs)
Warm Springs @ Valle Verde 0.0348 na _ 53

*
‘-\

3. Methodology for New Hydrologic Analysis (check all that apply)

Statistical Analysis of Gage Records X Precipitation/Runoff Model HEC-1 [TR-20, HEC-1, HEC-HMS etc.]
Regional Regression Equations [ Other (please attach description)

Please enclose all relevant modets in digital format, maps, computations (including computation of parameters) and documentation to support
the new analysis. The document, "Numerical Models Accepted by FEMA for NFIP Usage" lists the models accepted by FEMA. This document
can be found at: hitp://www.fema.gov/fhm/en_modi.shtm.

4. Review/Appfoval of Analysis

If your community requires a regional, state, or federal agency to review the hydrologic analysis, please attach evidence of approval/review.

»

-
. (43}

. Impacts of Sediment Transport on Hydrology

Was sediment transport considered? [ Yes [INo If yes, then fill out Section F (Sediment Transport) of Form 3. If No, then attach
your explanation for why sediment transport was not considered.

1 i

B. HYDRAULICS

ﬁ
—

. Beach to be Revised

Description - Cross Section Water-Surface Elevations {ft.)
Effective Proposed/Revised

Downstream Limit

Upstream Limit

2. Hydraulic Method Used

- .

Hydraulic Analysis Flow Master 6.1 [HEC-2 , HEC-RAS, Other (Attach description)]

' FEMA Form 81-89A, SEP 02 Riverine Hydrology & Hydraulics Form MT-2 Form 2 Page 1 of 2




B. HYDRAULICS (CONTINUED)

3. Pre-Submittal Review of Hydraulic Models

FEMA has developed two review programs, CHECK-2 and CHECK-RAS, to aid in the review of HEC-2 and HEC-RAS hydraulic models,
respectively. These review programs verify that the hydraulic estimates and assumptions in the model data are in accordance with NFIP
requirements, and that the data are comparable with the assumptions and limitations of HEC-2/HEC-RAS. CHECK-2 and CHECK-RAS identify
areas of potential error or concern. These tools do not replace engineering judgment. CHECK-2 and CHECK-RAS can be downloaded from
http://www.tema.gov/thm/frm_soft.shtm. We recommend that you review your HEC-2 and HEC-RAS models with CHECK-2 and CHECK-RAS.
If you disagree with a message, please attach an explanation of why the message is not valid in this case. Review of your submittal and
resolution of valid modeling discrepancies will result in reduced review time. :

HEC-2/HEC-RAS models reviewed with CHECK-2/CHECK-RAS? O Yes K No

Models Submitted

N Duplicate Effective Model* Natural File Name: Floodway File Name:-

! Corrected Effective Model” Natural File Name: Floodway Fite Name:
Existing or Pre-Project Conditions Model Natural File Name: Floodway File Name:

Revised or Post-Project Conditions Model Natural File Name: : Floodway File Name:

Other - (attach description) Natura! Fite Name: - Floodway File Name:

*Not required for revisions to approximate 1%-annual-chance floodplains (Zone A) — for details, refer to the corresponding section of the instructions.

S 4

The document "Numerical Models Accepted by FEMA for NFIP Usage” fists the models accepted by FEMA. This document can be found at:
http://www.fema.gov/fhm/en_modl.shtm. .

[k

C. MAPPING REQUIREMENTS

A certified topographic map must be submitted showing the following information (where applicable): the boundaries of the effective, existing, and
proposed conditions 1%-annual-chance floodplain (for approximate Zone A revisions) or the boundaries of the 1%- and 0.2%-annual-chance
floodplains and regulatory floodway (for detailed Zone AE, AQ, and AH revisions); location and alignment of all cross sections with stationing controt
indicated; stream, road, and other alignments (e.g., dams, levees, etc.); current community easements and boundaries: boundaries of the
requester's property; certification of a registered professional engineer registered in the subject State; location and description of reference marks;
and the referenced vertical datum {(NGVD, NAVD, etc.). i

Note that the boundaries of the existing or proposed conditions floodplains and reguiatory floodway to be shown on the revised FiRM and/or FBFM
must tie-in with the effective floodplain and regulatory floodway boundaries. Please attach a copy of the effective FIRM and/or FBFM, annotated
to show the boundaries of the revised 1%- and 0.2%-annual-chance floodplains and regulatory floodway that tie-in with the boundaries of the
effective 1%- and 0.2%-annual-chance floodplain and regulatory floodway at the upstream and downstream limits of the area of revision.

-e

D. COMMON REGULATORY REQUIREMENTS

1. For CLOMR requests, do Base Flood Elevations (BFES) increase? [ ves K No

For CLOMR requests, if either of the following is true, please submit evidence of compliance with Section 65.12 of the NFIP regulations:
s  The proposed project encroaches upon a regulatory floodway and would result in increases above 0.00 foot.
e The proposed project encroaches upon a SFHA with BFEs established and would result in increases above 1.00 foot.

2. Does the request involve the placement or proposed placement of fill? O Yes No

If Yes, the community must be able to certify that the area to be removed from the special fiood hazard area, to include any structures or
proposed structures, meets all of the standards of the local floodplain ordinances, and is reasonably safe from flooding in accordance with the
NFIP regulations set forth at 44 CFR 60.3(a)(3), 65.5(a}(4), and 65.6(a)(14). Please see the MT-2 instructions for more information.

i {
I~

For LOMR requests, is the regulatory floodway being revised? O Yes K No -

If Yes, attach evidence of regulatory floodway revision notification. As per Paragraph 65.7(b)(1) of the NFIP Regulations, notification is required
for requests involving revisions to the regulatory floodway. (Not required for revisions to approximate 1%-annual-chance floodplains [studied
Zone A designation] unless a regulatory floodway is being added. Elements and examples of regulatory floodway revision notification can be
found in the MT-2 Form 2 Instructions.) .

‘ -

4. For LOMR requests, does this request require property owner notification and acceptance of BFE increases? O Yes No

‘-

If Yes, please attach proof of property owner notification and acceptance (if available). Elements of and examples of property owner notification
can be found in the MT-2 Form 2 Instructions.

L

'\
FEMA Form 81-89A, SEP 02 Riverine Hydrology & Hydraulics Form MT-2 Form 2 Page 2 of 2 .




Area D

FEMA FORMS

.




EE——

—

P

{___/

5
A

FEDERAL EMERGENCY MANAGEMENT AGENCY | o O.M.B No. 3067-0148

RIVERINE HYDROLOGY & HYDRAULICS FORM Expires September 30, 2005

e —
' 'PAPERWORK REDUCTION ACT

Public reporting burden for this form is estimated to average 3 hours per response. The burden estimate includes the time for reviewing instructions,
searching existing data sources, gathering and maintaining the needed data, and completing, reviewing, and submitting the form. You are not
required to respond to this collection of information unless a valid OMB control number appears in the upper right comer of this form. Send
comments regarding the accuracy of the burden estimate and any suggestions for reducing this burden to: Information Collections Management,
Federal Emergency Management Agency, 500 C Street, SW, Washington DC 20472, Paperwork Reduction Project (3067-0148). Submission of the
form is required to obtain or retain benefits under the National Flood Insurance Program. Please do not send your completed survey to the
above address. i

g\

Flooding Source: Urban Runoff

Note: Fill out one form for each flooding source studied

A. HYDROLOGY

1. Reason for New Hydrologic- Analysis (check all that apply).

[0 Not revised (skip to section 2) O No existing analysis B improved data
[ Alternative methodology O Proposed Conditions (CLOMR) [ Changed physical condition of watershed

2. Comparison of Representative 1%-Annual-Chance Discharges |

_ Location " Drainage Area (Sa. Mi,) - . ‘ FIS (cfé) o ~ Revised (cfs)
Warm Springs @ Valle Verde 0.0395 © na -231

3. Methodology for New Hydrologic»Analysis (check all that apply)

Statistical Analysis of Gage Records Precipitation/Runoff Model HEC-1 [TR-20, HEC-1, HEC-HMS efc.]
Regional Regression Equations Other (please attach description) .

Please enclose all relevant models in digital format, maps, computations (including computation of parameters) and documentation to support
the new analysis. The document, "Numerical Models Accepted by FEMA for NFIP Usage” lists the models accepted by FEMA. This document
can be found at: http://www.fema.gov/fim/en_modl.shtm. ) )

4. Review/Approval of Analysis
If your community requires a regional, state, or federal agency to review the hydrologic analysis, please attach evidence of approval/review.

5. Impacts of Sediment Transport on Hydrology ' '

Was sediment transport considered? [1Yes [XINo If yes, then fill out Section F {Sediment Transport) of Form 3. - If No, then attach
your expianation for why sediment transport was not considered. : '

;o B. HYDRAULICS

1. Reach to be Revised
Description : Cross Section Water-Surface Elevations (ft.)
Effective Proposed/Revised

Downstream Limit

Upstream Limit

2. Hydraulic Method Used

Hydraulic Analysis Flow Master 6.1 [HEC-2 , HEC-RAS, Other (Attach description)]

FEMA Form 81-89A, SEP 02 Riverine Hydrology & Hydraulics Form MT-2 Form 2 Page 1 of 2




B. HYDRAULICS (CONTINUED)

3. Pre-Submittal Review of Hydraulic Models

FEMA has developed two review programs, CHECK 2 and CHECK-RAS, to aid in thé review of HEC-2 and HEC-RAS hydraulic models,.
respectively. These review programs verify that the hydraulic estimates and assumptions in the model data are in accordance with NFIP
requirements, and that the data are comparable with the assumptions and limitations of HEC-2/HEC-RAS. CHECK-2 and CHECK-RAS identify
areas of potential error or concern. These tools do not replace engineering judgment. CHECK-2 and CHECK-RAS can be downloaded from
http://www.fema.gov/thm/frm_soft.shim. We recommend that you review your HEC-2 and HEC-RAS models with CHECK-2 and CHECK-RAS.
If you disagree with a message, please attach an explanation of why the message is not valid in this case. Review of your submittal and
resolution of valid modeling discrepancies will result in reduced review time.

HEC-2/HEC-RAS modsls reviewed with CHECK-2/CHECK-RAS? ’D Yes [ No
4. Models Submitted '

Duplicate Effective Model* ' Natural File Name: _ Floodway File Name:

Corrected Effective Model” Natural File Name: Floodway File Name:
Existing or Pre-Project Conditions Model . Natural File Name: .Floodway File Name:
Revised or Post-Project Conditions Model - Natural File Name: Floodway File Name:
Other - (attach description) Natural File Name: ) Floodway File Name:

*Not required for revisions to approximate 1%-annual-chance floodplains (Zone A) — for details, refer to the corresponding section of the instructions.

The document "Numerical Models Accepted by FEMA for NFIP Usage" lists the models accepted by FEMA. This document can be found at:
http://www.fema. gov/fhm/en modl.shtm.

C.. MAPPING REQUIREMENTS

A certified topographic map must be submitted showing the following information (where applicable): the boundaries of the effective, existing, and
proposed conditions 1%-annual-chance floodplain (for approximate Zone A revisions) or the boundaries of the 1%- and 0.2%-annual-chance
floodplains and regulatory floodway (for detailed Zone AE, AO, and AH revisions); location and alignment of all cross sections with stationing control
indicated; stream, road, and other alignments (e.g., dams, levees, efc.); current community easements and boundaries; boundaries of the
requester's property; certification of a registered professional engineer registered in the subject State; Iocatlon and description of reference marks;
and the referenced vertical datum (NGVD, NAVD, etc)

Note that the boundaries of the existing or proposed conditions floodplains and regulatory floodway to be shown on the revised FIRM and/or FBFM
must tie-in with the effective floodplain and regulatory floodway boundaries. Please attach a copy of the effective FIRM and/or FBFM, annotated
to show the boundaries of the revised 1%- and 0.2%-annual-chance floodplains and regulatory floodway that tie-in with the boundaries of the
effective 1%- and 0.2%-annual-chance floodplain and regulatory floodway at the upstream and downstream limits of the area of revision.

D. COMMON REGULATORY REQUIREMENTS

1. For CLOMR requests, do Base Flood Elevations (BFEs) increase? : COyes X No

For CLOMR requests, if either of the following is true, please submit evidence of compliance with Section 65.12 of the NFIP regulatlons
e  The proposed project encroaches upon a regulatory floodway and would result in increases above 0.00 foot.
* The proposed project encroaches upon a SFHA with BFEs established and would result in increases above 1.00 foot.

2. Does the request involve the placement or proposed placement of fiil? S jv O Yes X No
If Yes, the community must be able to certify that the area to be removed from. the special flood hazard area, to include any structures or
proposed structures, meets all ot the standards of the local floodplain ordinances, and is reasonably safe from fiooding in accordance with the
NFIP regulatlons set forth at 44 CFR 60.3(a)(3), 65.5(a)(4), and 65.6(a)(14). Piease see the MT-2 instructions for more.information. :
3. For LOMR requests, is the regulatory floodway being revised? ' : 0 Yes X No
If Yes, attach evidence of regulatory floodway revision notification. As per-Paragraph 65.7(b)(1) of the NFIP Regulations, nofification is required
for requests involving revisions to the regulatory floodway. (Not required for revisions to approximate 1%-annuai-chance floodplains [studied
Zone A designation] unless a regulatory floodway is being added Elements and examples of regulatory floodway revision notification can be
found in the MT-2 Form 2 Instructions.)

4. For LOMR requests, does this request require property owner notification and acceptance of BFE increases? O Yes K No

If Yes, please attach proot of property owner notification and acceptance (if avallable) Elements of and examples of property owner notification
can be found in the MT-2 Form 2 Instructions. .
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MT-2 Form 1 Section B, 5b.

Types of Flooding: Flooding type is characterized by fully urbanized runoff
consisting of residential and commercial. Flow is primarily contained and
conveyed within private and public right-of-ways.
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l 07 Tributary | Channel ; Tributary | Channe! Tributary | Channel Tributary | Channel
Length| Fiow HEC-1 HEC-1 D/ River " Length| Flow HEC-1 HEC iD / River Length | Fiow HEC-1 HECA 1D/ River N Length | Flow HEC.t HEC-$
River |Status Facility Description Area Slope ) Status Facility Deseription Area Slape " Status. Facillty Description 9 Atea Slops . Shitus Facillty Description Arer Slope
\ie 1) | fety) Nods Model |\ omi)| 1" Wil ] (o) Node Model | o | iy Mile ) | (et Node woa | O Mile r ) | fets) Node Wodel | (o) | (-
BOBE BLUE DIAMOND AT BELTWAY DCWA DUCK CREEK WASH — continued PTDW PITTMAN DESERT WILLOW PTPW PITTMAN PECOS WEST ~ continusd
0000 | E |ConcChal 20W 6D 2:1SS 860 | 969 | CDCC140 | DUCK3 | 370 | 077 0785 | E [2SpanBridae 50W 8D @ Tomivasu 60 | 4831 ; CDCC285 | DUCKSSC | 1488 | 130 0000 E |ConcChii29W55D2:135 1550 | 1121 { cPMposo | PIT3 [ 219 220 0110 P4 IConc Chal 15W 4,50 2:1 55 1500 | 6o | cppego { pmasc | o2 070
0015 | E 1210 X4 RCBC @ Robindale 140 | 968 | COCC140 | DUCK3 | 370 | 060 0786 | E {Conc Chni SOW 7.0D 0:1 SS 1150 | 4831 | CDCC285 | DUCKSSC | 1488 | 080 0029 E [72°RCP 2140 | 568 DETB PIT3 142 320 0136 | E {412 X6 RCBC @ Horizon Ridae Pwy 120 | 68 | CPPEiB0 | pasc } 082 200
0018 | E |ConcChnl 20W 6D 2:1 SS 2760 | 969 | CDCC140 | DUCK3 | 370 | 077 0814 | € [Single Soan Bndae 50'W 7.5D @ Miravista 50 [ 4831 | CDCC285 | DUCKSSC | 1488 { 130 0069 E [78* RCP with 66" Orifice Plate Outlet 840 | 568 DETB PIT3 [ 142 140 0117_._5_&9«; Chol 50W 2.1 58 | 3450/ 699 | CPPEMB0 | PIT3SC { 082 | 200 |
0068 | E (2.7 X3RCBC @ Paradiseam Sorinas 350 | 785 | COCC135 | DUCK3 | 335 | ¢77 0815 | E {ConcChnl 50W7.0D 0:1 SS 480 | 4831 | CDCC285 { DUCKSSC | 1488 | 1.5 0085 E |15 ac-ft Desert Willows Golf Course Detention Basin 1143 | CPMRO70 | PIT3 142 PTRE | | PmMAN RAILROAD EAST
0074 | E |ConcChnl 15W 3D 21155 510 | 565 | COCC136N | DUCK3 | 296 { 077 0824 | E [Single Span Brldue 50‘w 7.5D @ LaCasita S0 | 4831 | CDCC285 | DUCKSSC | 1488 | 130 ; N CPf Pl 142 220 0000 | P1 RCP 2100 | 147 | CPRE150 PITS 1578 { 050
0084 | E i X4'RCB 1050 | 565 | CDCC135N | pucks | 236 | o077 0825 [ E {ConcChnl 50W7.0D0:1 SS 780 | 4831 | CDCC285 | DUCKSSC | 1488 | 060 PTEA PITTMAN WASH - EASTERN 0033 | P2 57 800 ¢fs PMF Spilwav 57800 | CPREI0 PITS | 1579
0104 | E |ConcChil 10W3D 2:1SS 1430 | 518 | CDCACDB | DUCK3 | 276 | 0.77 0840 | E |2 Span Bridae S0W 8. O‘D 50 [ 4831 | CDCC285 | DUCKSSC | 1488 | 1.20 P2 |Conc Chnl 24W 8 0:15§ 1000 | 3225 | CPPE200 | PIT3SC| 671 160 0034 | P2 [54*RCP Outet 150 | 147 | PTREGO3S PITS 15,79
d i 290 ! 518 f COCACDE | DUCK3 | 276 1 0841 E {Conc Chnl S0W 7,00 0:1 SS 230 | 4831 [ CDCC285 | DUCKSSC | 1488 | 1.0 0013 P2 |2:12'X 8 RCBC @ Serene 50 | 3225 | CPPE200 | PIT3SC| 671 1.60 0035 2 |1.265 acre-#t Pitiman Ra]ruad East Detention Basin 5779 | CPRE130 PITS 1579
BDWA BLUE DIAMOND WASH 0845 | E |3 Span Bridae 90W 7D @ UPRR 20 {483t | CDCC2B5 | DUCKSSC | 1488 | 1.50 0020 | P2 [ConcChnl24WgD0:153 2350 | 3225 | CPPE200 | PIT3SC| 671 160 0037 £ |EamhChil 50W 100 2:1 SS 2100 | 3800 | CPRE1% PIT3 397 007
0000 | E JConc Chnl 20W 6D 0:15S 1520 1 1331 | CDCCOTOW | DUCK3 | 252 | 1.00 0846 | E [Natural Wash 130 | 4831 [ CDCC285 | DUCKSSC ; 14.88 0054 | P2 ]Conc Chnl 24W 8D 0:1SS 1500 | 2284 | CPPE205 | PIT3SC| 538 160 0088 E [5:10 X & RCBC @ Stephanie 110 | 3593 { CPRE120 PIT3 360 0.07
0080 | E [3:10'X55 RCBC @ Paradise 150 | 1331 coccazow | pucka [ 252 | a0 0846 | Pt |GablonChol70W 8D 2188 130 { 4831 ) CDCC285 | DUCKSSC | 1488 | 0.80 0030 E [3:12 X6 RCBC € Eastem 200 | 2099 EAST | PT3SC| 515 170 0087 E  [Earth Chnl S0W 10D 2:1 S§ 1675 | 3593 | CPRE120 PIT3 3.60 007
0031 | € Conc Chnl 10W 8D 0-1:1 S§ 2725 | 1331 [ COCCO70W | DUCK3 | 252 | 0.63 0847 | E {4:145X9.5'RCBC @ Wam Springs 100 | 4831 [ CDCC285 | DUCKSSC { 14.88 | 0.60 0092 E |3:10'X6'RCB 820 | 2099 EAST [ PIT3SC| 545 240 0038 E |Earth Chal 25W 10'D 2:1 SS 2475 | 1841 | CPRE070 PIT3 1.64 010
0059 | E X 4'RCBC @ Robindale 150 | 1331 | CDCCO70W | DUCK3 [ 252 | 140 E  [Natural Wash 300 | 483t | CDCC285 | DUCKSSC | 14.88 0119 E  {Conc Chnl 22W 5D 0:1 S8 200 | 2099 EAST | PITASC| 545 2.00 0156 E 1210 X8 RCBC @ Wiawam 190 | 1841 | CPREO70 PIT3 1.64 010
0060 | E Conc Chnl 20W 8D 0:1 8S 380 | 1331 | cOCCoTow | DUCK3 | 252 | 272 0848 | P1 |Gabion cnnl 50'w 9D 2188 300 | 4831 [ CDCC285 | DUCKSSC | 14.88 | 070 0124 E  [Solitter Structure 3892 | CPPE1SS |[PIT3SC| 515 ; | 1841 ! CPREQ70 PAT;
0085 | E [210'X 4 RCBC @ Amico 50 [1073| CBUB31IO | DUCK3 [ 212 | 180 0849 | E [Dio Section 60 | 4831 | CDCC285 | DUCK5SC | 14.88 0125 E  {Conc Chn{ 30W 8D 0:1SS 740 1 3892 | CPPEISS | PITSC| 515 120 PTRW | «  {PITTMAN RAILROAD WEST
0086 | E INatural Wa 1570 ) 1073| CBUBJD | DUCK3 | 212 0849 | P1 |2Span Bndae 1oo'w 50 @ Topaz 60 | 4831 | CDCC285 | DUCKSSC | 14.88 | 0.60 0139 E  |Earth Chnl 50W 3.1 SS 800 | 3892 | CPPE1S5 [ PITasC| &.15 120 0000 1 E [ConcChal 10W5D2:15S 2950 [ 702 | CPWA280 PIT3 0.98 120
0088 | Py |10 X5 ACB 1570 | 1073 CBUB310 | DUCK3 { 212 | 3.00 0850 | P1 [Gabion Chnl 65W 8.5D 2:1 SS 1320 { 4831 | CDCC285 | DUCKSSC | 1488 | 0.70 0139 | P3 JConc Chnl 30W 8D 0:1SS 800 | 3832 | CPPEISS |PIT3SC| 515 120 0053 E {14'X5 RCEC @ Valle Verde %0 | 702 | CPWA280 PIT3 098 060
0111 | E {35°CMP @ Bermuda 50 ]1073| CBUBJO | DUCKI | 212 | 160 0883 | E |4:14°X 10' RCBC @ Eastem 100 | 4800 [ CDCC280 | DUCKSSC | 1469 | 0.70 0145 E [3:12 X 10'RCBC @ Sl. Fose Pkwy 80 [ 2152 | CPPE130 [PmasC| 297 0.90 E  [Conc Chal 10W 5.50 2:1 SS 3820 | 702 | CPWA280 PIT3 0.98 090
0111 | P1 [Replace with 10'X 6' RCB 50 [10731 CBUB310 | DUCK3 | 212 | 1.60 0884 | E (Earth Chnl 65W 5D 3:1SS 720 | 4800 | CDCC280 | DUCKSSC | 14.69 | 0.68 0146 | P 2100 | 2152 | CPPE130 | PITASC] 297 100 0129 | PO JAdd2:6' X 4'RCBC @ Green Valley Pwy 120 | s [ Crwa2r0 PIT3 0.73 038
0112 | £ |Natural Wash 1310 | 1073 CBUB3IO | OUCK3 | 212 0884 { Pt |Gabion Chrl 60W 9D 2:1 SS 720 | 4800 | COCC280 | DUCKSSC | 1468 | 0.68 PTFD PITTMAN FOOTHILL' D RIVE 0130 E [6X4RCBC @ Green Valley Pkwy 120 | 532 | CPWA270 PIT3 073 038
0112 | Pt 10X 5' ACl 1310 1073| CBUB310 | DUCK3 { 212 | 200 0898 E Chnl 100W 100 0:1 S§ 710 | 4467 | CDCC280W | DUCKSSC { 1368 | 0.60 0000 P1 Chnt 15W 4.5 n 2188 1330 | 1114 | CPMR120 |PIT3SC| 132 3.00 0131 I3 hnl 10W 5'D 2:1 S32 | CPWA270 | PIT3 I3 14
037 | € 1073| CBUB3IO | DUCK3 | 212 | 140 0912 | E [Earth Chol S5W 5D 4:1SS 700 | 4467 | CDCC280W | DUCKSSC | 1368 | 0.70 0025 E 2 X 4 ACBC @ Hanzon Ridge Pkwy 70 | 1114 | CPMR120 [PTASC| 132 | 10.00 PTST |~ ~ [PITTMAN STEPHANIE
0137 50 | 10731 CBUB3I0 ICK3 | 212 | 140 0912 | P1 |Gabion Chnl 80W 8.50 2:1 8§ 700 | 4467 | CDCCosow | DUCKSSC | 1368 | 065 0026 E S 1350 | 1114 | CPMR120 |PIT3SC| 132 260 0000 | P1 ]ConcChnl 34W5.5D2:1SS 750 | 1955 [ CPRE110 PIT3 196 1. 030
0138 1880 | 681 [ CBU DUCKI | 184 0925 | P1 [4:14'X T RCBC @ Edorado Lane 70 | 4467 { COCC280W | DUCKSSC | 1368 | 0.65 0050 E 60 | 1114 { CPMR120 |Pmascy 132 120 0016 E 6 X65RCAC 1860 { 1955 | CPRE(10 AIT3 196 380
__qg_ 1680 | 81 DUCKI | 384 | 2 0926 | E JEanhChnt45W5D 4183 815 | 4467 | CDCC280W | DUCKSSC | 1368 | 0.68 0051 E 680 | 1114 | CPMR120 | PIT3SC| 132 1.30 0051 € |2:12 X&' RCBC @ Lake Mead 330 | 1955 | CPREI0 PITa 1.98 1.00
DCBD EEK7BLU ND 0926 | P1 |Gabion Chnl 60W 8.5'D 2:1 SS 815 | 4467 | CDCC280W | DUCKSSC | 1368 [ 065 0063 E 550 | 1114 | CPMR120 { PIT3SC]| 132 260 0052 | P1 |12 X65' Concrete Arch 1380 | 1955 | CPRE(10 PIT3 1.96 300
000 | E Conc Chel 10W 50 1.6:1 ss 770 (19761 CBUB3&OW [ pucke | 111 { 173 0941 | P1 [4:14'X 8 RCBC @ Sur Este Ave 70 | 4445 | CDCC270 | DUCKSSC | 1357 | 0.60 0068 E 250 | 1114 | CPMR120 |PIT3SC| 132 0083 | E [12X 6 5 Concre(e Arch 1280 | 1955 | CPRE110 PIT3 1.98 340
[ Smls Span Bridas 26W8.5D @ Vision - 60 | 1976 | CBUB36OW | DUCK4 | 1111 [ 210 0942 | E {EarthChl 45W 5D 4:1 8§ 300 | 4445 ] CDCC270 | DUCKSSC | 1357 [ 0.68 0110 50 | 865 | CPMR110 {PIMasC| 100 310 0108 E (11X 2480 | 1439 | CPRE100 PIT3 143 370
017 | E |ConcChnl 10W 5D 1.6:15S 1015 ( 1976 | CBUB36OW | DUCKe | 1111 | 173 0942 [ P1 [Conc Chvil 45W 6.50 2:1 SS 300 | 4445 | cDccoro | puckssC | 13s7 | qen Q111 855 | CPMRI1Q | PITASC i 0155 | P1 [1v'X s' nca 830 | 14 | CPREIO PIT3 143 380
0082 | E |Smale Span Bridae 2s'w 8.5D @ Visla Twilight | 40 | 1976 | CBUB36OW ] DUCK4 | 1111 | 180 0948 | E [7:10'X 6 RCBC @ Spencer 80 | 4445 | CDCC270 | DUCKSSC | 1357 | 060 PTGB 1 R i} Ri CPREY0 ; PIT3 LX) 260
0033 [ E [ConcChol 10W 5D 1. 615 (1976 | CBUB36OW [ DUCKe | 11.11 | 173 0949 | E |EanhConc Chl 7GW 6D 2:1 SS 650 | 4445 | CDCC270 | DUCKSSC | 1357 | 0.68 0058 1560 | 1532 | CPBRoSO |PMasC! 17 1.50
0046 | E |Single Span Bridge 2sw 8.50 @ Amigo 50 | 1676 | CBUB360W | DUCK4 [ 1111 | 220 0949 | P1 [Conc Chnl 7O0W 55D 2:1 SS with Concrete Botiom | 650 | 4445 | CDCC270 | DUCKSSC { 1357 | oe8 0087 10X 6 660 | 1532 | CPBROBO | PIT3sC| 176 050 CPWA250 PIT3 153 1.00
0047 | E [1ZX10°ACB 1160 [ 1976 | CBUB36OW | DUCK4 | 11.11 | 250 0965 | E [6:14'X 6 RCBC @ Robindale 80 | 4445 | CDCC270 | DUCKSSC | 1357 | 1.00 0093 £ |ea rthConc Chnl 8W 5°0 2:1 SS 550 | 1532 | CPBROBO | PITasC| 176 150 CPWA250 PIT3 1.53 120
0065 | E {112 X 10'RCBC @ Bemmuda 310 11992 | CBUB3SG | DUCKe | 1085 | 223 0366 | E [Earth/Conc Chnl 70W 60 2:1 8§ 820 7 4445 ) CDCC270 | DUCKSSC § 1357 | 053 0033 | P1 [ConcChal 30W 5D 0:1 55 550 | 1532 | CPBROBO |PI3SC| 176 1.50 CPWA250 PIT3 1.53
073 | E |Natural Wash 630 {1892 CBUB3SO | DUCK4 | 1085 0966 | P1 Conc Chnl 70W 55D 2:1 SS with Concrete Bottom { 820 | 4445 [ COCC270 | DUCKSSC | 1357 | 053 0133 E }3:9'X5 ACBC @ Comucapia Ave 500 { 1532 | CPBROSO 1 PITasC| 176 1.30 CPWA235 PIT3 059 1.60
0073 | P1 |Conc Chni 25W 5D 2:1 SS 630 | 1892 CBUB3SO | DUCK4 | 1085 [ 1.40 - 0979 | E [ConcChni 70WED 2:15S 880 { 4445 | CDCC270 | DUCKSSC | 1357 | 1.00 014 E |Earth Chnl 15W 6D 2:18S 1270 | 1532 | CPBRO80 | PITASC| 176 0.80 WA235 PIT3 059 100
0082 | E |4:48°RCP @ Fairfield _ 80 (1892 CBUB350 | DUCK4 | 1085 | 1.10 0994 1 E [Single Span Bridge @ Beltway 170 | 4375 | CDCCO70S* | DUCK3SC | 7.03 | 1.30 0134 | P1 ]ConcChnl 13W 6D 2:15S 964 | 1532 | CPBRGBO |PITasC| 176 0.80 CPWA235 PIT3 0.59 300
0082 | PO Replace with 2: 14'X 6' RCBC @ Fairiekd 80 | 1892 CBUB350 | DUCK4 | 1085 [ 1.10 0997 | E Chil 70W 6D 2:1 SS 80 | 4375 | CDCCO70S* { DUCK3SC | 7.03 | 1.00 0156 E (28 X8 RCBC @ Sunset 280 | 1532 { CPBRO8D (PITASC| 178 110 CPWAZ3S PIT3 459 310
0083 | E [Nalural Wash 47501 18921 CBUB3SO | DUCKS | 1085 0989 | E |ConcChnl70WED215S 140 | 4375 | CDCCO70S* | DUCK3SC | 703 | 1.00 0157 E  |Eanth Chnl 1I5W 6D 2:1SS 820 | 1532 | CPBROSO | PIT3SC| 176 0.80 CPWA235 PIT3 059 160
_&m_ hal | 4750 ) 1892 | CRUB350 | DUCK4 | 10 110 1003 | E Chnl TOW 6D 2:1 58 1140 | 4375 | CDCCO70S" | DUCK3SC | 703 | 1.00 0157 | P1 f29'X6'ACB 820 | 1532 | CPBRoSO | Pmasc| 176 0.80 CPWA235 PIT3 059 310
EA ou K CREEK - EASTERN BRANCH 1021 E  [3Span Bridae 80W 80 @ ParadiseMarviand Pewy 4375 | €DCCO70S | DUCK3SC | 7.03 | 1.40 0165 E C 1270 | 1383 | CPBRO75 |PITasC| 160 1.30 CPWA235 PIT3 0.59 300
P1 | 20001 645 | COCC280S | DUCK3 | 101 | 150 | 1023 | E JConc Chii70WED 2:1 88 1130 | 4375 | CDCCO70S | DUCK3SC | 7.03 | 1.10 0185 E [29X6ER 330 [ 879 | CPBROSS C| o088 130 { _PMR180 PIT3 032 310
G ou K CREEK GILESPIE CRANNEL 1045 | E {Conc Chnl 70W6ED 2:1SS 30 | 4375 { CDCCO70S | DUCKASC { 763 | 110 0208 £ [2:9' X4 RCBC @ Wam Sprinas 110 | 873 | CPBROSS | PmasC| os8 187 | |PITTMAN VALLEY VERDE
0000 [ E JNatural Wash 1900 | 1811| CDLD460 | DUCKI | 256 1047 | E ISinale Span Bridge 45W 10D @ Windmil 120 | 4196 | CBUB360 | DUCK3SC | 651 | 1.20 0210 E |RibRap Chnl 25W 5D 2.1 85 1250 | 879 | CPBR055 | PIT3SC| 0.8 1.60 12'X 7' RCAC @ Horizon Ridge Pkwy PMROS0 PIT3 054 253
0000 | P2 |ConcCho!32W 6D 0:1 85 1900 [ 1811} COLD460 | DUCK3 | 256 | 080 1049 | € {ConcChnl 12W 15D 1:1SS 2150 | 2015 | CBUB360S | DUCK3SC [ 307 [ 150 010 | P2 [29'Xx4R 1250 | 878 | CPBROSS |PITasC| o.e8 1.30 Rip Rap Chnl 20W 5D 3.1 S5 PMA0SO PIT3 0.54 050
0035 1| P2 12:16'X 4'RCBC @ Silverado Ranch 60 | 1811 CDLD480 | DUCK3 [ 256 [ 0.0 1090 | E |2Span Bridge B0W 25D @ Pollock 80 | 2015 | CBUB30S | DUCK3SC | 307 | 210 0235 E |28Xe RCBC @ Kelso Dunes Ave 90 | 631 | CPBROSO | PIT3SC| 065 150 : | 840 | | PMROS0. {LK] 0.54 3
0036 | E |Natural wash 1111 1811 CDLD460 | DUCK3 | 256 1091 | E [ConcChni 12‘w 15'0 3:1SS; 35' dis 200 ( 2015 | CBUB360S | DUCK3SC | 307 | 151 0237 E  fConc Chnl §W 5D 0:1 SS 550 [ 631 | CPBROSO | PITasC| 065 150 “VAN WAGENEN
0036 { P1 JConcChnl 35W 4D 011 SS 1111 1a11{ colD4so | oucka { 256 | o080 1102 { € |Orop Struct 2015 | CBUB360S | DUCK3SC | 307 0247 E [28Xa nca 100 | 631 | CPBROSO | PITasC| 065 150 90" RCP CPBRO20 PIT3 (4] 107
0057 | E |Conc Chnl 32W 9.0D 3:155 1580 | 841 | COLD460S | DUCK3 | 1.10 | o020 1103 | E [ConcChnl 12'w 15031185 200 { 2015 | CBUB360S | DUCK3SC | 307 [ 151 0249 5D Q; 700 { &y | CPBRQS) ! PITASC! 065 1.50 0144 8' X 5' RCBC @ Commercial Way 70 | 840 | CPBRO20 PIT3 0.71 132
0086 | E 4:8'X5RCBC @ E Pvle Ave 60 | 841 | COLD460S | DUCK3 | 10 | 120 1106 | E [Droo Struct 2015 | CBUB360S | DUCK3SC | 307 PTHR PHTMAN H RIZON RIDGE 0145 84* RCP 620 | 553 | cPeRo1 PIT3 0.48 132
0087 | E |Natural Wash 1080 | 841 | CDLD460S | DUCK3 | 1.10 1107 | E {Conc Chnl 12'w 150 3188 590 | 2015 | CBUB360S | DUCK3SC | 307 | 151 0044 | P1 |ConcChnl 15W5.502:15S 1250 | 1371 | CPPD1es | PITasC| 125 120 0157 907 RCP 300 | 553 | CPBRO1O PIT3 046 129
0087 | P1 |Conc Chnl 22W 350 3:1 5§ 1080 | 841 [ CDLD460S | DUCK3 | 110 [ 0.90 121 E  |Drop Strugture 1833 | CDCCOS0 | DUCK3SC [ 274 0049 E [12 X5 RCBC @ Lake Mead Dr 150 | 1345 { CPPD160 | PTasC{ 120 120 1 72" RCP 2030 | 444 | PTVWOBS | Piasc | 7g8 | o
0108 | E [3&X4 acac e La Cienaca 80 | 841 | CDLD48OS | DUCKA | 140 | 050 122 | £ ConcChni20W20D 3188 480 | 1833 | CDCCO50 | DUCK3SC | 274 | 050 0067 E |8X5RCB 1800 | 1345 | CcPPD160 (Prmasc| 120 260 PTWA PITTMAN WAS
0107 | E ]ConcChnt 188 310 | 567 | coup4so | ouck3 | o715 | 1.3 1136 | E |ConcChal 20W 20D 3:1 SS 2400 | 1833 f CDCCOS0 | DUCK3SC | 274 | 151 0104 | P1 [ConcChnl 15W 4.5D 2:1 8§ 1825 [ 1345 | CPPp1s0 | PITAsC| 1.20 490 0000 Conc Chnl 30W 7.5 2:1 5S 2850 | 5570 | CPDCo30 | PimssC [ 1942 | 300
o112 | E [210X 4 ncsc e E Fnas Ave 60 ( 567 | COLD450 | DUCK3 | 075 | 050 1164 | E 12Span Brdge 100W 9D @ Pebble 100 | 1247 | CDCCO30 | DUCK3SC | 183 | o070 0139 £ [35" RCP @ Horizon Ridae Pkwy 100 | 1065 | CPPD135 | PIT3SC| 089 7.00 0047 Sinale Span Bridge 70W 12D @ Santiaso 80 | 5252 | CPWA315 | PITSSC | 18.00 | 050
o3 § E 1 490 | 567 | CD(D450 | DUCK3 | 075 { 2 1165 | E |ConcChni30W 8D 2:1 8§ 180 | 1247 { CDCC030 | DUCK3SC | 183 | 151 0139 | P1 |12 X6 RCBC @ Horizon Ridae Pkwy 100 | 1065 | CPPD135 |PIT3SC| 089 7.00 0048 E  [42" RCP Outlet 180 | 45 | PTWA00S0 | PITSSC | 18.00
DCPA DUCK REEK PATRI K COLLECTOR 1169 | E {Conc Chni46'W 10D 1 5185 2680 | 1247 ; CDCCo3o | DUCK3SC | 183 | oso 0140 { Pt [ConcChnl15W402:18S 325 | 1065 | CPPD13S | PTasC{ os9 400 0050 € }41 aci Pitiman Park Delemm Basin 5252 | CPWAMS ) PITSSC | 18.00
0000 | E |Parallel 78 & 66" RCP 450 | 1333 | CDCC340W | DUCK3 | 157 | 150 1210 | E |5:15'X 85'RCBC @ Bermuda 100 [ 725 | CDCC02B | DuckasC | 100 | 082 P1 [84° RCP Outlet 200 | 882 | cprot2s [ Pimasc| o72 400 5 Conc Chnl 30W7.5D 2:1 S$ 820 | 6545 | CPWA130' | PIT4SC | 1196 | 1.00
0001 | PO |Add1: 66" RCP 450 [ 1333 | CDCCH40W | DUCKI | 157 | 150 1212 | E IConc ChniBOWED 0:1 S 300 | 725 | CDCC028 | DUCK3SC | 1.00 | 086 0204 | P1 [882¢cts SmIrwav 882 | CPPD125 | PmasC| 072 0077 Chrl W B.5D 241 S5 420 | 6545 | CPWAI30* | PIT4SC | 11.96 | 210
0008 | Po |Add1:11'X 6 RCB 2210 | 1333 [ CDCC340W | DUCK3 | 157 | 1.00 1214 | E [121,300 cts PMF Spitway 121300| CDLDCOB { DUCKSSC | 16.16 ris Basin 88 | CPPD125 | PIT3SC| Q72 0090 Sinale Span Bridge 60'W 12D @ Arrovo Grande 80 | 6545 | CPWA130' | PIT4SC | 11.96 | 200
0008 | E [Parallel 54" & 66" RCP 2210 [ 1333] CDCC4OW | DUCK3 | 157 | 1.00 1215 | E ]54' RCP Outlet -20-1—355 LOCD8 DUCKSSC | 16.16 PTLN PITTMAN LAKE MEAD 0091 E |Natural Wash 1740 | 6545 | CPwA130r | PTasC | 1196
0050 | Po Jadd1:14 X5 RCB 2860 | 1333 CDCCasow | DUCK3 | 157 | 080 216 | E [t23sact Lower Duck Creek Detention Basin 6253 | CDLOCDB { OUCKSSC | 1646 0000 E 112 X& RCBC @ 1-215 350 | 888 | CPMR200 | PM3 | 143 0.50 0106 E 15 Span Bridae 181'W 31'D @ UPRR 110 | 6545 | CPWA130* | PIT4SC | 1136 | 220
' 0051 - E [66"RCP 2860 | 1333 ] CDCC340W | DUCK3 | 157 | 080 1241 E |Natural Wash 540 | 4271 ; CDLD378' | DUCK3SC | 641 0010 E [ConcChnl 185W 5D 0:1 8§ 950 | 888 | CPMR200 | PIT3 113 1.00 0107 E [Natural Wash 2400 | 6545 | CPWA130* | PITasC | 11.96
0104 | Po Md 1: s' X 5'ACB 2650 1 406 [ DCC370 | DuUCK3 [ 053 | o040 _1541_ P2 1220 X7 A 540 71 | COLD378- 1 DUCK3SC | 641 [ 1.94 | 0027 E |2:12 X5 RCBC @ Aovo Grande 120 [ 888 | CPMR200 | PIT3 | 143 1.00 0151 E |7:10 X8 RCBC @ Valley Verde 80 | 6545 | CPWA130® [ PIT4SC | 1196 | 170
0105 | E 2650 [ 406 | DCC370 | DUCK3 | 053 | 040 MCE2 MCCARRAN - EAST BRANCH 2 0028 € [Conc Chat 10W 50 1.5:1 S8 1530 | 888 | CPMR20D | PIT3 113 1.00 0152 E  {Natural Wash 4050 | 6545 | CPWA130* | PIT4SC | 1196 [ 1.00
o:og PE 48‘ ch cAC :360 ﬁe gcc:m ggg:g 051 g.so 0000 | E [48° RCP Qutlet 3580 | 75 CDMCDB gucxs 178 | o070 0058 E [212x5 ncsc e Valle Verde 830 | 888 | CPMR200 Pr1r_3 113 1.00 0235 E g 1 b?o;( gh chs%%/ e Gregn vsasnev Priowy 19880 gsszg tém::g ;mgg “gg 123
019 CC330 051 50 n in n CDMCO50 UCK3 178 7 hnl 15W | 6160 | geg MR T3 113 1.00 0236 al ! 3 . 1
DCPT DUCK cnesx PINESTREET PTAP IAN ANTHEM PARKWAY 0 PTMR PITTMAN MAC DONALD RANCH 0275 E  [Gabion Chnl 60W 10D 3:1 SS 3900 | 6545 [ CPwA130" ) PITasC | 1196 | 120
_Dogm_ RCB 1 1360 | 785 | CDCC310S | DUCKI | 121 | o 0000 | P1 |Conc Chnl 20W 4.5 2:1S§ 100 | 1901 | CPPE140 PIT3 218 | 5.00 Pt |Conc Chnl 30W 6D 2 1 ss 3180 | 4319 | cerEva0 | PT4 | m82 | 220 0344 4 Span Bridge 120W 10D @ Pecos 100 | 6545 | CPWAI30 | PIT4SC | 1196 | 100
) RH DUCK CREEK RAWHIDE CHANNEL 0002 ]| E |2:8 X8 RCBC @ St Aose Pkwy 150 | 1901 | CPPE140 PIT3 218 | 150 0050 E [5:12X6RCBC @ I 480 | 4173 | CPMRI60 | Pm4 | 1152 | o060 0345 1 |Conc Chal 30W 8D 2:15S 3750 | 6545 | CPwa130 | PITaSC | 1196 | 111
0306 | E [EarthChnl 15W4.6D 1:1SS 1090 [ 535 { CDMC060 | ouckasc | o060 [ o070 0005 | E {Rp Ran Chnl 30W 5'0 3155 525 | 1901 | CPPE140 PITa 218 | 1.30 0055 | P1 {ConcChnl25W 6D 2 1 ss 1250 | 3600 | CPMRisS | P4 | 1040 § 200 0409 0 |Add 4: 10 X5 RCBC @ Wiawam 80 1 6333 | CPWA0 | PITaSC | 1147 | 100
0306 | P1 JConcChni 12W 45D 15:1 55 1090 | 535 | CDMCODB0 | DUCKISC{ 060 | 070 P 525 | 1901 | CPPE14g 113 218 | 190 | 0033 Earth Chal 1500 | 3600 | CPMR1S5 | PIT4 | 1040 | 200 0410 6: 10' X 5' RCBC @ Wigwam 80 | 6333 [ CPWA110 | PIT4SC | 1147 | 100
0329 | E [2:36' RCP @ Oguendo Rd 60 | 535 | COMCO60 | DUCK3SC | 060 | 060 PTBL AN H- BE L 0093 | Pt |ConcChal 25W 6D 2:1 SS 1500 [ 3600 | CPMR155 | PT4 | 1040 | 200 0411 Earth Chnl 30W 10'D 2:1 SS 2000 | 6339 | CPWA110 | PITaSC | 1147 | 120
0329 | PO |Repiace with3: 7 X&' RCBC @ Oquendo Rd 60 { 535 | COMC080 | DUCK3SC | 060 | 0.60 0000 | Pt |ConcChal 50'w 650 2 1 ss 1000 | 5519 [ CPWAQ90 PIT3SC 793 | 070 0110 £ [6:11.5 X5'RCBC @ Arrovo Grande 60 | 3297 | CPMRis4 | PIT4 { 970 200 0411 1 {Conc Chnl 30W8'D 2:15S 2600 [ 6339 | CPWA110 | PIT4SC | 1197 [ 110
E [EarthChnl 46D 15W 1:1 53 860 | 535 { CDMCOBO | DUCK3SC [ 060 | 0.70 0026 | E 14:12 X8 RCBC @ 12 360 | 5519 | CPWA0SO | PITasC 793 | 100 0111 E |Earth Chnl 730 | 3297 | CPMR1g4 | Pime | 970 2.00 0476 6:12 X 10’ RCBC @ Pebble 120 | 6307 | CPwA0B0 | PrT4SC | 1093 | 120
0330 | Pt |ConcChnl12W 45D 1.5:1 85 860 | 535 | CDMC060 | DuckasC| o060 | 0.70 0028 { E [6:12X8and1: B‘ X a' HCBC Q215 160 | 2224 | CPwWAGeS | PIT3SC 515 | 100 o P iConc Chit 25W 6D 2.4 58 730 | 3297 | CPMRIEA | PIT4 | 970 200 0477 E Earth Chnl 30W 10D 2:1 S8 170 | 8307 | CPWAOBO | PITASC | 1093 | 120
046 | E {3:18"RCP @ Bumham Ad 60 | 535 | COMC0B0 | DUCK3SC | O. 0.60 003 | E |Conc Chnl 12 1188 730 ( 2224 | cPwages PIT3SC 515 [ 1.00 0132 | Pt [ConcChnl 25W5.5D2:1 5SS 320 | 2776 | CPMRiss | PiT4 | 838 220 477 1 |Conc Chnl 30W8'D 2:1 55 170 | 6307 | CPWA0B0 (| PIT4SC | 1093 | 120
0346 Ry it 1.1 X7 B | 535 K 060 | 060 | 0053 | E 860 | 2224 | CPWA08S PIT3SC 515 | 170 o188 £ |24.5 X8 RCAC @ Valle Verde 270 | 2749 | CPMR130 | PIT4 | 820 200 0485 E  |Earth Chnl 30W10'0 2:1 5§ 1150 | 1976 { CPWA0ss | PITasC | 285 080
DCSP o069 | E 1400 | 2224 | CPWA0SS PIT3sC 515 [ 1.00 0190 E [Conc Chnl 3IW 6D 2:1 85 2080 | 2389 | CPMR135 | PITa | 566 1.00 o485 | P1 {ConcChal 15W6.5'D 2:1 S8 1150 | 1976 | CPWA095 | PITaSC | 285 0.80
84 pUCK3 | 147 | 070 0085 | P1 590 | 1979 | CPPE15 PIT3SC 539 | 1.00 0232 E [2:20'X 8 RCAC @ High Mesa 70 | 2389 | CPMR135 | PT3 | 566 050 0489 E |6:12X8&1:8X a‘ RCBC @ Eastem 160 | 1975 | CPwatoo | pmasc | 280 120
DCWA 07 | e 600 | 1979 | CPPE1SS PITISC 539 | 200 0233 E  |Grass Chnl 100W 4D 5:1 55 3750 | 2389 | CPMR135 [ PITa | 566 085 0505 | P1 |ConcChni 12W6.5D 2:1 SS 750 | 1975 | cPwaigo | PIT3SC | 280 140
0520 | E Wash DUCKSSC | 2147 0118 | E 1380 | 1979 | CPPE195 PIT3SC 539 | 110 0320 E }4:20 X 8.75 RCAC @ Horizon Ridge 190 [ 2350 | CPMRo40 | PIT3 | 531 1.90 0 E Conc Chal 15W 5. 5 D 2:1 SS 2250 | 1200 | CPWAO40 [ PITaSC | 135 050
0520 | P1 |Gabion Chni 75W 65D 2: 1 ss 3660 | 5826 | CDCC380 | DUCKSSC | 2147 | 1.80 o4 | E 100 { 1979 | CPPE195 PIT3SC 539 ( 1.00 0321 E [28'X7.2 Concrete Arch 500 | 2350 | CPMRO4p | PT3 | 531 1.30 0576 4:13 X 8 RCBC @ 1-215 700 [ 1200 { CPwAs0 | PITasC | 135 1.00
0580 | P |ConcChnl50W 65D 2:1 230 |5743| €DCC190° | DUCKSSC | 19.45 | 078 0146 | E "X 8 ACB 240 | 1768 | NORTH PIT3sC 515 | 1.00 0331 Pt hl 1W 5.5 2: 2100 | 2 CPMRO40 | PIT3 | 531 . 0578 E [ConcChnl 27.5W8.8'D 2:1SS 1250 | 1200 | CPWAQ40 | PITasC | 135 060
0594 | E |2 Span Bridge 130W 15D 6 GVP/Palrick 70 | 5743] CDCC190* | DUCKSSC | 1915 | 1.40 0150 | E [ConcChni2SW55D 0:1 58 40 { 1768 | NORTH PIT3sC 515 | 1.00 PTPE PITTMAN PECOS 0615 £ Ju72RCP 2000 | 1200 { CPWAQ40 | PIT3SC | 135 050
0597 1 E {Natural Wash 2500 ) 5743 | CDCC190° | DUCKSSC | 1915 0151 [ E 214 X&' RCBC @ St Rose Prwy 40 | 1768 | NORTH PIT35C 515 | 1.00 0000 E |Grass Chnl 100W 4D 4:1 5§ 2130 | 1547 | CPWA210* | PIT3 | 181 200 0653 E [60° RCP 3770 | 1020 | CPWAG30 | PIT3SC | 105 0.80
0597 | P1 |Gabion Chnl 65W 7D 2:1 S§ 2500 | 5743] CDCC190° | DUCKSSC | 19.15 | 1.60 | o157 | hnl 310 1768 | NORTH | PIT3SC 515 | 1.00 0050 E 20 X 10 RCAC @ Wiawam 140 | 1547 | CPwa2i0 | PIT3 | 181 2.60 0654 | Po Add Parallel 12' X 6'RCB 3770 { 1020 | CPWAG3D | PIT3SC | 105 080
0646 | E [3Span Bridge 45W 15D @ Sunset 100 5743 CDCC190 | DUCKSSC [ 1945 [ 1.70 PTBM PITTMAN WASH - aucx MOUNTAIN 0051 E  |Grass Chnl S0W 4D 4:1 8S 2350 | 1547 | CPWA210 | PIT3 | 181 200 0724 E 1330 | 81 | PTwao7s0 | PIT3SC | 578 030
0647 | E )EarthChnl 50W 15D 2:1 SS 600 | 57431 CDCC190 | DUCKSSC | 19.15 | 1.00 E [210'X8 RCBC 290 | 1589 | CPREOGO PIT3 138 | 170 0035 | PO |Add1: 10 X4' RCBC @ Pebble 120 | 1547 | cpwa2to | PIT3 | 181 2,00 0730 E 48' ncp 1100 | 81 | PTWAO740 | PITASC | 576 030
0647 { P1 |Conc Chnl 50W 65D 2:1 SS 600 {5743( CDCCt80 [ DUCKSSC | 19.15 | 1.00 £ |Conc Chnl 20W 4 51 D 2 1 83 570 | 1589 | GPRE0GO PIT3 138 | 3% 0096 € 16:48" ACPC @ Pelbie 120 | 1547 | CPWA210 | PM3 | 18 2.00 0738 E {42 RCP Outlet 1500 | 8 | PTWAO740 | PIT3SC | 576 030
0654 | E |Free Span Brdge 40W 15D 31 8§ 50 |5743] CDCC190 | DUCKSSC | 1945 | 1.00 0018 | E [2:8 X6 RCBC @ Las Palmas 50 1 1589 | CPRECGO PIT3 138 | 37 0097 E {Rip Rap Chnl 38W 6D 2.5:1 SS 2200 1 1547 | CPwA210 | PIT3 | 1.6t 260 0740 | Po [Ubarade 1o 2.220 ac-ft Cactus Delention Basin 5151 | CPCDIS0 | PIT3sC | 576
0655 | E |EarthChnl S0W 15D 2:1 S5 790 15743 CDCC190 [ DUCKSSC | 1945 [ 0.60 0019 | E JConc. Chnl. 20W 6D 2:15S 1330 | 1589 | CPRE0SO PIT3 138 | 370 0105 € [3:10X 7 RCBC @ 1215 230 | 1235 | CPwA19s { PT3 | 125 250 0741 E_ 11,300 acft Cactus Detention Basin__ 5151 | CPCD150 | P 600
G5 | ¥ et asme | B |58 S MBS\ | 0w | | md | £ pexerec oo ol 1| SRS | R [ R LE0) | o | g poxeremes AR IR IR A o | x| comon | o
0668 fee Span Bridae 40W 15'D 3:1 unfire 743 19 UCKS: 1905 [ 1. X4 700 | 11 X 0107 0 hal 1 4 15:1 1770 | 580 A190 113 ! .70 0000 E 100 115
0669 E [Natural Wash 1120 | 5743 | COCC190 | DUCKSSC | 19.45 PIOC PITTMAN WASH - DUCK CREEK 0165 E__11:1¢ X 8 RCBC @ Pasep Verde 330 ) 580 | CPwatg0 | P2 0.58 295 1 'D 21 §8 { 750 f 729 | CPWAO7Q | PIT3sC | 400 :
0669 | P1 |Conc Chnl 2aw 802158 1120 1 5743 CDCC190 | DUCKSSC | 1945 | 1.28 0027 | E ]Conc Chi 60W 7.90 0:1 8§ 2000 | 6774 | CPDC160 PITSSC | 2380 | 085 PTPW PI'I'I‘MAN PECOS WEST WWD “JWHITNEY WASH - DUCK CREEK
0695 | E |DropSt 5416 | CDCC240 | DUCKSSC | 1796 0074 | PO [Add3:10'X ' RCBC @ I515 160 | 6724 | CPDC150 PITSSC | 2354 | 0.80 0000 | P2 |g'X8'RCB 1650 | 104 { CPPE190 [Pmasc) 133 120 0000 E [ConcChnl 15W6.5D 2:1 S8 1400 | 1224 | CPOC125 PIT3 259 080
0696 | E (Conc cnm 2sw g0 2155 150 | 5416 COCC240 | DUCKSSC | 1796 | 1.29 0075 | E 14:10'X8°ACBC @ I515 160 | 6724 | CPDC150 PITSSC | 2354 | 0.80 0041 P2 [Conc Chni 24W 4D 2:1 SS 350 | 1094 | CPPEroo | Pmasc| 133 200 0030 E 14'X8.75' RCAC @ wmmev Ranch Rd 150 [ 1224 | CPDC125 PIT3 259 1.00
0698 | E |Drop Struct 5416 | CDCC240 | DUCKSSC | 17.96 0076 | E [ConcChni25W 9D 2:1 SS 960 | 6724 { CPDC150 PITSSC | 2354 | 120 0060 E |2:8X6'RCBC @ Ivanpah 50 | 1004 1 CcPPE1gg |[Pmasc| 133 200 0033 Conc Chnl 15W 60 2:1 SS 1000 | 1224 | CPDC125 PIT3 259 050
0699 | € {ConcChnl 2sw 8D 2158 150 ) 54161 CDCC240  DUCKSSC | 17.96 | 1.29 0085 | E JSingle Span Bridge 75w 8D @ Stephanie 170 | 6209 | CPDC120 PITSSC | 2245 | 080 0062 E [Cone Chnl 24W4.5D 2:1 SS 900 ¢ 1094 | cPPEwso | Pmasci 133 070 0054 E [19'X14' RCAC @ Gallena 70 [ 1000 | CPDCOSO PIT3 233 050
0701 | E |Droo Structure 4982 | CDCC240S | DUCKSSC | 1649 009 | E [ConcChnl30W 8D 2:1SS 1150 | 6209 | CPDC120 PT5SC | 2245 | 0.80 0067 E |9 X8 RCBC @ St. Rose Parkway 50 | 1034 | CPPE190 | PIT3SC| 133 3.00 0055 E {ConcChnl 15W 65D 2:1 S$ 750 | 1000 [ CPDCO8O PIT3 233 0.80
0762 | € {ConcChnl 28W 8D 2155 3340 1 4982 [ COCC240S | DUCKSSC | 1649 | 1.20 0104 | E ConcChnl 30W 8D 2:1 SS 520 | 5945 | CPDC100 PITSSC | 1963 | 080 0068 E [Conc Chnl 40W 4.5D 2:1 SS 820 | 1094 | CPPEIS0 | PITASC{ 1.33 230 0068 | P1 [ConcChel 15W 5D 2:158 1470 [ 1000 | CPCD08O PIT3 233 0.60
0762 | E |Single Span Bridge 42W 80 @ Pecos 100 | 4923| CDCC310 | DUCKSSC | 1609 | 1.10 0118 | E |4 Soan Bridge 60W 8D 70 ) 5945 | CPDCI00 PITSSC ¢ 1963 | 130 0082 E |212X&RCBCA I: 10‘ X6'RCBC @ Siena Heichts | 70 [ 1094 | CPPE190 | PIT3SC| 133 2.10 0119 [ B0 jAdd 1:14'X4'RCB 890 | 1000 | CPDC08SO PIT3 233 060
0763 | E (EarthCon Chnl 2'W 8D 0:15S 220 14923 CDCC310 | DUCKSSC { 1608 | 1.10 0119 | E {Conc. Chnl 30W 8D 2:1 SS 3430 | 5045 | CPOG10C PITSSC | 1983 | 080 0083 £ {Conc Chnl 40W 45023 S5 1270 | 1094 | CPPE1SD | PTaSC| 1.33 230 0120 - & 11' X4 RCB 830 | 1000 | CPDC08O PIT3 233 0.60
0763 { P1 |Conc Chnl 32W 8D 0:1 85 220 | 4923| CDCCI10 | pUCKSSC | 1609 | 1.10 0187 | E |2 Soan Bridae 42'w s D @ Sunset Road 100 | 5345 | CPDC100 PITSSC | 1963 [ 1.40 0109 E [3:12'X6 RCBC& 1:10'X6'RCBC @ Coronado Cir | 50 | 698 | CPPE180 | PIT3SC| 082 140 0149 1 {8.900 cfs PMF Soillway 8300 | CPDCO7S PIT3 126
0767 | € {2Span Bridge 32W 7.0D 20 149231 CDCC10 | DUCKSSC | 1609 | 1.98 0188 | £ (ConcChnl 30W 8D 2:1SS 2630 | 5777 | CPDCo3e PTSSC | 1932 | 3.00 0150 | B1 |6 X6 RCB Outlet 200 [ 552 | WWDCOIS1 | PIT3 126
0768 | E |Gonc Chnl 32W 10'D 0:1 SS 200 | 4923 CDCC310 | DUCKSSC | 1609 | 1.50 0237 | E |2 Soan Bridge 4zw s D @ Wam Sorings 100 | 5777 1 CPDCO30 PITSSC | 1912 | 1.30 0151 P1 35 ac-t Whitney Wash Detention Basin 1077 | CPDCO75 PIT3 126
0772 | E {Conc Chal 30W 650D 0:1 58 800 [ 4831 CDCC285 | DUCKSSC | 1488 | 2.00 {
' *The HEC-1 node shown identifies the controlling concentration point for the associated facility and is located upstream of this facility due to decreasing peak flow with increasing tributary area caused by storm distribution transitions, depth area reduction factors, or attenuation of flow from routing. !
*"As-built or design slopes were used when available. All other siopes are based on existing topography. The user should verify the facility slope listed prior to performing any facility specific analysis. }
l L Street Name Designator AABB Existing Facilty E
A . " . "
E Parent Stream Name Proposed or Modified Fagitfy.............cccoorene.c. P Bottom Width w Cast in Place Concrete Pipe.............cco..orvrresenn
2002 LAS VEGAS VALLEY G Stream Name Coxtingency Level Corrugated Metal Arch Pipe Culvert
FLOOD CONTROL MASTER PLAN UPDATE E | 'D/Riverbie 0 Category B PO Depth......... D Comugated Metal Pipe Culver, Reinforcd Concrete Pipe........
FACILITY INVENTORY Distance above confluence MaSter PIN...........eooeceeeeeeeeeen e P1 High Density Polyethylene... Relnforld Conarete Pipe Cuber
FIGURE F-21 N With parent stream Preliminary Design P2 Side Slape, HV .88 Helicaf Elliptical Reinforced Concrete Pipe .........HERCP  Storm Séwer Pipe...................
D Miles in tenths Design P3 Reinforced Concrete Arich Pipe.............................. RCAC
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- HYDROLOGIC CRITERIA AND DRAINAGE DESIGN MANUAL

McCARRAN AIRPORT RAINFALL AREA
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TOWNSHIP RANGE SECTIONS TOWNSHIP RANGE  SECTIONS

18 South 59 East 13-15,22-26,36 20 South 62 East 4-9,16-20,29-32
18 South 60 East 30-32 21 South 60 East 1-4,9-16,21-28,33-36
19 South ~ 60 East - 1-6,8-16,21-28,33-36 21 South 61 East ALL SECTIONS
19 South 61 East  ALL SECTIONS 21 South 62 East 4-9,15-23, 25-36
19 South 62 East 2-11,14-23,27-34 22 South 60 East 1-4,10-15,24
20 South 60 East 1-3,1Q-15,21-28,33-36 22 South 61 East 1-24,26-29
20 South 61 East ALL SECTIONS 22 South . 62_East . 1-10,17-18
Notes: . ,
1. Refer to Table 505 and Figure 516 Depth-Duration- Frequency Bevision
values in the McCarran Airport Rainfall Area. ]
2. Refer to Table 506 and Figure 517 for Time-Intensity-Frequency
values on the McCarran Airport Rainfall Area.
"WRC REFERENCE: FIGURE 513

ENGINEERING USACE, Los Angeles District, 1988
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HYDROLOGIC CRITERIA AND DRAINAGE DESIGN MANUAL

DEPTH-DURATION—FREQU‘ENCY VALUES

FOR McCA‘RRAN AIRPORT RAINFALL AREA
~ (IN INCHES)

RECURREKCE INTERVAL

TIME © 2-WR 5-YR 10-YR 25-YR 50-YR 100-YR

5 min. 0.15 - 0.27  0.35 0.46 0.54 0.63
10 min. 0.25 0.44 0.57 0.74 0.89 1.02
15 min. 0.33  0.57  0.74 0.97 1.15 1.32
30 min. 0.44 0.78 1.01 1.31 1.55 1.79

1 hour 0.52  0.89 1.15 1.50 1.78 2.06

2 hour 0.59 1.01 1.30 1.70 2.01 2.30

3 hour 0.64 1.08  1.39 1.82 2.15 2.48

6 hour 0.72 1.22 l 1.58 2.05 2.41 ! 2.77!

24 hour (TR-55) 1.20 1.60 1.80 2.40 . 2.70 2.96

NOTE: 1. Refer to Figure 513 for a description and drawing of the area
included in the McCarran Airport Rainfall Area.

2. The 24 hour values présented above are for use with TR-55 only.

. :Table 501 adjustments not required.

Rav/sion

REFERENCE:
USACE, Los Angeles District, 1988

WRC

, ' TABLE 505
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HYDROLOGIC CRITERIA AND DRAINAGE DESIGN MANUAL

Storm Time

(In Minutes)

185
190
195
200
205
210
215
220
225
230
235
240
245
250
255
260
265
270
275
280
285
290
295
300
305
310
315
320
325
330
335
340
345
350
355
360

For drainage areas greater than or equal to 8 square miles and less

For drainage areas greater than or equal to 12 square miles, use SDN 5.
A graphical representation of these values is presented on Figure 515.

SIX-HOUR STORM DISTRIBUTIONS

Percent of
Total Storm Depth

s_om.sm_r

37.6 43.0
35.2 415 477
409  46.2 51.4
499 53.0 - 56.1
59.0 61.0 63.0
71.0 71.0 71.0
744 73.2 72.0
78.1 75.6 73.1
81.2 78.2 75.2
.81.9 79.9 77.9
83.5 81.3 79.0
85.1 82.3 79.5
85.6 83.0 80.4
86.0 83.5 81.0
86.8 84.4 82.0
876 - 85.1 82.6
88.8 86.4 84.0
91.0 88.5 85.9
92.6 90.8 88.9
93.7 92.4 91.0
95.0 94.4 93.8
97.0 96.8 96.6
97.6 97.3 97.0
98.2 978 974
98.5 98.2 97.9
98.7 98.4 98.1
98.9 98.6 98.3
199.0 98.8 98.5
00.3 99.1 98.9
99.3 99.2 99.0
99.4 99.3 99.2
99.5 99.4 99.3
99.8 99.7 99.6
99.8 99.8 99.7
99.9 99.9 99.9

100.0 100.0 100.0

Revislon

Dote

l‘ Percent of
Total Storm Depth
Storm Time
(In Minutes) SDN4  SDNS
' 0 0:6 0.0 0.0
5 2.0 2.0 2.0
10 5.7 5.8 5.9
l 15 7.0 7.5 8.0
20 8.7 9.9 11.0
25 10.8 12.6 14.4
I 30 12.4 137 15.0
i 35 13.0 14.5 16.0
40 13.0 14.9 16.8
I | 45 13.0 15.1 17.1
50 13.0 15.5 18.0
55 . 13.0 15.6 18.2
l 60 . 130 15.9 18.7
‘ 65 13.3 16.2 19.0
70 14.0 16.9 19.7
l 75 14.2 17.2 20.2
80 14.8 17.9 21.0
85 15.8 18.9 220
b 90 17.2 20.1 23.0
95 18.1 21.1 24.1
100 19.0 22.0 25.0
l 105 197 228 259
' 110 19.9 232 26.5
115 20.0 24.0 28.0
l 120 20.1 24.6 29.0
125 20.4 25.2 30.0
130 21.4 26.0 305
l 135 229 26.9 30.9
140 . 241 276 31.0
145 24.9 28.3 31.7
' 150 25.1 28.6 32.1
155 25.6 29.2 327
160 27.0 30.2 333
l 165 27.8 31.2 34.6
170 28.1 32.1 36.1
175 28.3 33.2 38.1
l 180 - 295 35.2 40.8
Notes: 1. For drainage areas less than 8 square miles in size, use SDN 3.
2.
l than 12 square miles in size, use SDN 4.
3.
' .
l I REFERENCE:

TABLE 503 l
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HYDROLOGIC CRITERIA AND DRAINAGE DESIGN MANUAL

10-YEAR, 6-HOUR

(DEPTHS IN TENTHS OF INCHES)

RAINFALL DEPTH-DURATION-FREQUENCY

W,

McCarran Airport roinfall
area.

ht h 29

SN
\ln g

See Figure 513.
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HYDROLOGIC CRITERIA AND DRAINAGE DESIGN MANUAL

RAINFALL DEPTH-DURATION-FREQUENCY
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HYDROLOGIC CRITERIA AND DRAINAGE DESIGN

RUNOFF CURVE NUMBERS
(SEMIARID RANGELANDS")

Curve numbers for

Cover description » hydrologic soil group—
Hydrologie

Cover type : condition?® Al - B C D

Herbaceous—mixture of grass, weeds, and Poor 80 87 93

low-growing brush, with brush the Fair n 81 89

minor element. Good a2 “ 85

Oak-aspen—mountain brush mixture of oak brush, Poor 66 7 7

aspen. mountain mahogany, bitter brush, maple, Fair . 48 57 63
and other brush. , Good - 30 41 48

Pinyon-juniper~pinyon, juniper, or both; Poor 75 85 89

grass understory. Fair 58 73 80

. Good 41 61 u

Sagebrush with grass understory. - Poor 67 80 85

' Fair 51 63 70

Good 35 47 585

Desert shrub—major plants include saltbush, Poor 63 ke 85 88

greasewood, creosotebush, blackbrush, bursage, “Fair 55 72 Bl 86
paio verde, mesquite, and cactus. Good 49 68 ™ 84

1Average runoff condition, and I, = 0.2S.

2 J'vor: <30% ground cover (litter, grass, and brush overstory)
Fair: 30 w 70% ground cuver.

Guod: > 70% ground cover.

3Curve numbers fur gruup A have been deveioped only for desert shrub.

Revision

REFERENCE: : '
SCS TR-55, USDA, June 1986.

TABLE 602
: 4 of 4




' HYDROLOGIC CRITERIA AND DRAINAGE DESIGN MANUAL l
. 1
l (URBAN AREAS')
, ) Curve numbers for
Cover description hydrologic soil group—
' Average percent
Cover type and hydrologic condition impervious area? A B C D
l, Fully developed urban areas {végetazion established)
) Open space (lawns, parks, golf éourses. cemeteries.
ete.P: :
l Poor condition (grass cover < 50%) .............. 68 7 86 89
Fair condition (grass cover 50% to 75%)........... ' 43 69 79 8
Good condition (grass cover > 73%) co.vvuvnennn .. 39 61 74 @
Impérvigus areas: -
Paved parking lots. roofs, drivewsys, ete. :
(excluding right-of-way) ..ovveveennrnnnennnnn.. 98 98 98 98
. Streets and roads: :
' Paved: curbs and storm sewers (excludmg
right-of-way)...... eeeesmaneattactaaaaneneanns ' 98 98 98 98
Paved: open ditches (including right-of-way)....... 83 89 92 93
Gravel (including right-of-way) ............... ... 76 85 8 9
Dirt (including right-of-way) ....... reeeeereieaan 2 & 87 89
i Western desert urban sreas:
; Natural desert landscaping (pervious aress only)... 63 d 85 88
. Artificial desert landscaping (impervious weed
barrier, desert shrub with 1- to 2-inch sand '
- or gravel mulch and basin borders). .............. 9% - 96 96 96
Urban districts: .
. Commercial and business...o.veeeecneeraeains.. 85 &9 92 H 95
Industrial. ... LT 2 81 i 91 93
Residential districts by average lot size:
See Table 602A
' Developing urban areas
Newly graded areas (pervious areas only,
l DO VERELAUON)® s\ veetarenseracasnsanceennnonsnnns ] 86 91 94
1 Average runoff condition, and I , = 0.28.
2 The average percent impervious area shown was used to develop the composite CNs. Other assumptions are as follows: impervious areas are directly
connected to the drainage system. Impervious areas have a CN of 98, and pervious areas are considered equivalent to open space in good hydrologic condition,
N CN's for other combinations of conditions may be computed using Figure 603.
3 CN's shown are equivalent to those of pasture. Composite CN's may be computed for other combinations of open space cover type.
4 Composite CN's for natural desert landscaping should be computed using Figure 603 based on the impervious area percentage (G‘I #98) and the pervious area
CN. The pervious area CN's are assumed equivalent to desert shrub in poor hydrologic condition.
5 Composite ON's to use for the design of temporary measures during grading and construction should be compruted using
Figure 603 based on the degree of development impervious area percentage) and the CN's for the newly graded pervious areas.
l Rev/ision an:l
' WRC REFERE';&E;R oA, June 1986 TABLE 602
- ne .
. ENGINEERING 55, USDA, Ju 1 of 4




RUNOFF CURVE NUMBERS - RESIDENTIAL DISTRICTS

HYDROLOGIC CRITERIA AND DRAINAGE DESIGN MANUAL

Average Lot Size Percent |Curve Number for Hydrologic Soil Groups
or Usage' Impervious? A B C D.

Apartments/Condos 72 81 - 88 o1 93 -
Townhouses/6,000 sq ft lots or less] 69 80 87 90 92
7,000 sq ft lots - 63 | 76 ad” 89 a1
8,000 sq ft lots 58 73 - 82 . 88 90
10,000 sq ft lots - : 38 61 75 83 87
14,000 sq ft lots | 30 57 72 81 86
20,000 sq ft lots | 25 54 70 80 85"
40,000 sq ft lots | 20 51 68 79 84
80,000 sq ft lots 12 46 65 77 82

1 Lot size should represent the size of the average lot and not the gross acreage divided by the number of lots.
2 Actual percent impervious value should be compared to selected land use type.

3 In cases where average residential lots are smaller than 6,000 sq ft, commercial/business/industrial land use
should be used. -

Soil Bon  SP%B D | so%, R

Revision

Dare

REFERENCE:

TABLE 602A
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TABLE 15.--SOIL AND WATER FEATURES--Continued

Soil Survey

l ] . ’ Floodi igh water table Bedrock Cemented Risk of corrosion
Soil name and Hydro- i . an
- map symbol. logic| Frequency Months Depth Months |Depth|Thick-{Depth|Hard- Uncoated Concrete
i L group | . ness i ness steel
' a3 T oy
w270 B |Rare---—e-a- —— |3.5-6.0{Map-Sep | 260 | ~== | === | ~== |Highe—=-=-{High«
Land
278 D [|Rare-m—e—m—= ——  [1.5-3.0|Jan-Dec | >60 | === | === | === [High-——---|High.
. Land = ' )
282 Lo . PV Y VO— ——  13.0-3.5|Jan-Dec | 60 | === | === | === |High~----—-|High.
o Land ) : o
'300, ¢ e D Raree———eeea —— 6.0 — >60 —— 3-14|Thick |Highe==—==- High.
~ Las Vegas :

. 302¢: : : ,

' Las Vegag—=======| D Rare~sc——cece| === >6.0 — 560 | === 3-14{Thick {Highewe==- High.
~ McCarran-----e—-- B Rares—————-= — 6.0 J— 60 | —-= aee | === |High~=----|High.

. Grapevine-——=——wm- B Rare~eemee—- — 6.0 — 60 | === ~=e | === |High--=---|High.
l 305%: . :

7 Las Vegas—m—m—mmem D Rare~wmeeceee| —e- >6.0 -_— >60 | --- 3-14{Thick }High-—=--~|High.

mm Destazome——cee—ee| B Rare=———ee—- - | >6.0 — >60 | ——- eem | === |Highe—-——- High.
l307':

Las Vegas-----—==| D  |Rare~—------ -— >6.0 -— 560 | --- | 3-14{Thick |High------|High.

@ Skyhaven-——--mm=m C  |Rare~m—me——= -— 6.0 -— 560 | === |24-40(Thick |High---——- High.

E T 7 T — B |Rare~m--—--=- -— 6.0 -— 560 | === | === | === |Highe——ee- High.
McCarran ) : .

L V'S — ¢ |Rare~—m=m—m- ——  13.0-5.0|Dec-Mar | >60 | === | === | === |Highe—----{Low.
Paradise ’ ;

360%:

. Rock outcrop.

St. ThomasS-e———== D None-weceaa- ——— 6.0 —— 4-20|Hard === | === [High=~=-~-|Low.

380 ¢ |Rare———ce—ce| -—- 6.0 — 560 | === |24-40[Thick |Highe—m—=~- High.
_ Skyhaven - '

l 390 ¢ |Rare=—-———ms e [ 56.0 [ === | 560 | === | === | === [Highe=c—m- High.

. Spring

400 D . |Nonemmm—me—e| -—= 6.0 - 360 | === | 7-20|Thick |Highe-==ws Low.
Tencee ‘

I 15 B |None——m—ee-e| --u >6.0 — 560 | === | === | === |Highe—=se-|High.
" Aztec .
LhYAH . ) .
AZtECommmmm e B Noneweemeeaca — >6.0 — 260 | === we= | w== |High=e-—~-{High,
Rock outecrop.
g 418%: » '

AzteCmmmcmmmmmcae B L) - — -— 56,0 . ——— 260 | === —== | === |Highe=e-w-{High.
" Nickeleeem————===| B  |NON€wmm=m=w- — 6.0 | === |40-60{Hard | === [ —= |Highe==~-=|Low,
l Knob Hille—-m—-ae ) T —— — 6.0 — 560 | === | === | =e= |High-=----{Low.

See'footnote at end of table.




Las Vegas Valley Area, Nevada, Part of Clark County 191
- TABLE 15.--SOIL AND WATER FEATURES--Contlnued
Floodi High water table Bedrock Cemented Risk of corrosion
Soil name and Hydro- . pan .
map symbol logic| Frequency Months Depth Months |Depth|Thick-|Depth[Hard- | Uncoated Concrete
group ness : ness |- steel
Ft In In ~
182%; ‘
Caliza————=c—m——- B None~=ewacew — >6.0 -— >60 | --- m—= | === |High-==ee- Low,
Pittman=—eecee——— C  |None-=ewe-—- — >6.0 - 60 | === |20-30{Thick qugh- ----- Low,
Arizo-ce—eccuncma A Occasional [Mar-Sep| >6.0 ~——— 560 | === am= | === [High=e—e—e- Low.
183 B None~eewemaa — 6.0 ——— 60 | ——= m—e | we= (Higheecae- LOoW.
Calliza '
184 B Raresemececmma| —ae 6.0 —— 60 | === wmem | === [|Highe=—w--|Low,
Caliza i
187 B |Nonew——mee-n -— 6.0 — 560 | === | === | === |High=e-a-- Low.
Caliza
190 B None-——=m—wn -— >6.0 -— 560 | === wmk’ | === |Highe=ma=|Low.
Dalilan
191 B - |Rare-—-m-e-e -— 6.0 -— 560 | === | === | === |High=e~m-e Low.
Dalian )
192%:
Dalian~———e—ec—=- B Rare——————e- — 6.0 — >60 | ——- ee= | === |Highe——ew- Low.
McCullough-=me——a= Rare~w——cm=— — 6.0 — 560 | === ee= | === |Highe=~~-=|Low.
200 . B Rare===—eerea=| we- >6.0 — >60 | «—- eec | === |High-c—w-- Moderate,
Glencarb
206 o] Occasional Jul-Sep|3.0-5.0{Jul-Jun | >60 | —=- ema | === |Highe=cea- High.
Glencarb ’
222w=~- c Rare~==wene- —-— 3.0-5.0{Jul-Jun { >60 { -— == | =~= [Highe—ew-- High.'
Glencarb
236 B Rare-—-——-=- -—- >6.0 -— >60 | —-- - | =~= |[High-——— -|High.
Glencardb
237 B Rare-—-eecae| —== >6.0 -— >60 | === }40-60]Thick |High-—=w—-- Low.,
Glencarb ) .
240 D None—=m—e=ax -— >6.0 -— >60 | —=- 9-20|Thick |High~=—e-- Low.
Goodsprings ’
252, 255ccmwamacaa B Rare-—mw—- —— ——— >6.0 — 60 | === mee | === [Highecacaa High.
Grapevine
260 A Rare=e—eemw= — 6.0 -— >60 | === ewe | === [|High-=—e-- Low.
Jean
262%;
JeaNe——mmeceeea—— A Rare=m=-ce—- — >6.0 — 260 | --- == | === |Higheea—a-- | Low.
Jean-—=~e—mmcomm——— Occasional |Jun-Sep| >6.0 —-— 60 | —=-= e== | === [High-=ma—- Low.
Goodspringse=--—==| D  |Rare-~——---—- -— >6.0 — 560 | -—= | 9-20{Thick |High--—m-- Low.
263%;
Jean-———mmm—————— A Rare-—e——e—w- — 6.0 — >60 | === wme | a=e  |[High—=~e-- Low.,
Jun-Sep| .>6.0 B 60 | === wme | === [High-=e—— Low.
——— »6.0 ——— >60 | === wmew | mme  JHigheseae- Low,
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-190 Soil Survey

TABLE 15.--SOIL AND WATER FEATURES

["Fiooding" and "water table" and terms such as "rare" and "occasional® are'exp.lained in the text. The symbol
: < means less than; > means more than. Absence of an entry indicates that the feature is not a concern]

Floogdl High water table Bedrock Ceménted‘ Risk of corrosion
Soll name and Hydro- . pan
map symbol logic| Frequency Months Depth Months |Depth|Thick- epth|Hard— Uncoated Concrete :
' - group ness ness | steel I
A Ft In In
I 105%; '
i McCullough—eeuea- B Rare-—cemeua- —-— 6.0 -_— 360 | =e= ~=w | «== [Highe==e=- High. i
k&
Jeanm—miemcccmana A 1E:1 - T —— -— 6.0 -—— 560 | ——- === | === [High=e—e—- Low.
i Bluepointe—cemeaa A None-cescaca| —ee 6.0 -_— 560 | ——- w=e | === |High=cecee- Low. *
107 A |Rare-eee——e- — 6.0 _— 360 | === | === [ === (Highe—mm—- Low.
=a Arizo : :
'112 - A Occasional |Mar-Sep| 6.0 —— 560 | ==- === | === |Highe———-- Low.
¥ Arizo .
113 A 171 TS —— -— >6.0 - 260 | == === | ==~ [|Highe———ClHigh.
l Arizo :
ol § | SR — A None-———eeaa —_— >6.0 — 560 | —m= wee' | wee |Highem=e—- Low,
Arizo
il 120 A [Rare——c——eeo -==  [4.0-6.0lJun-Sep | 60 | === | —oc | === [Highee——m—- Moderate,
Bluepoint
127, 128, 129~emm- A None--=—eeu- —— >6.0 — >60 [ —-e === | === |High-ceee- Low.
= Bluepoint
l 130%: )
Bracken=eeeecaman B Nonemm—ceana — 6.0 — 40-60(Soft === | === JHighee—es High.
Destazo=mm———memn B None-mmmemun -— 6.0 — >60 | ——= we= | === |Higheeea-- High.
'132 B None-——meeux — >6.0 — 40-60(Soft == | === |Highee—e—m High,
Bracken
. 133%:
l Bracken-—--me-m-- B |None=——m—mmx — >6.0 ==~ |40-60|Soft | =e= | == |Highe—-—-—- High.
- Rock outerop. i
134 B None=we—eeaeo — >6.0 —-— 40-60[Soft === | === JHigh~e—e—- High.
l Bracken
=140 c 1[0 - T —— -— >6.0 — >60 | -—- === | == |High-==ea- High.
Casaga
150 D' |None——mme—ee — >6.0 -— >60 | =ww 4-20(Thick |High===—-|Low.
~ Cave . : .
151 D |Nonemse———me -— 6.0 —_— >60 | ~—= [10-20{Thick |Highe--—mn Low.
Cave ’ - : .
l152, 155mm e e e D |None=e————e — >6.0 -— 560 | = 4-20|Thick |Highe==was Low.
Cave : / :
;3160 B None—-ww——eo —_— 26,0 | —--= 560 | ——- --= | ==~ ! {High-m=—==[High.
l Destazo g ) ’
181+ o '
[01: 1 5 §-1: T ————. B None—-wa—aao — >6.0 — >60 — — —— Highew—eee Low,
! Pittman-----;—--- c None—~——-ee- - >6.0 — >60 | -—- |20-30({Thick [High—~=—=|Low.
See™footnote at end of table,
i
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i sandy loam, O to 4 percent slopes, eroded; and 20

32

flooding during prolonged, high-intensity storms.
Channeling and deposition are common along
streambanks.

This unit is used as habitat for desert wildlife and for
recreation.

This unit is limited for roads because of the depth to

~ an indurated hardpan and the dendritic pattern of

straight-walled channels that are 5 to 20 feet deep.
Roads should be designed to minimize cuts. Heavy
equipment is needed for excavation. Roads that cross
the deep channels require bridging or deep cuts and fills
and large culverts.

This map unit is in capability subclass Vils,
nonirrigated, and in horticultural group 6.

302—Las Vegas- McCarran-GrapevIne complex, 0 to
4 percent slopes. This map unit is on basin floor
remnants.

This unit is 40 percent Las’(/egas gravelly fin sandy
. loam, O to 4 percent slopes; 25 percent McCafran fine

percent Grapevine very fine sandy loam, 0 to 4 percent
slopes. “The Las Vegas soil is on summits, the McCarran
soil is on foot slopes, and the Grapevine soil is on
shoulders of basin floor remnants. The components of
this unit are so intricately intermingled that it was not
practical to map them separately at the scale used.
Included in this unit are about 5 percent areas of

_Badland; 5 percent Bluepoint soils on small sand sheets;

and 5 percent Bracken soils on pediment remnants.
Included areas make up about 15 percent of the total
acreage. The percentage varies from one area to
another. _

The Las Vegas soil is shallow and well drained. It
formed in alluvium derived from limestone and lacustrine
sediment. Typically, the surface layer is very pale brown
gravelly fine sandy loam about 1 inch thick. The upper 6
inches of the underlying material is very pale brown fine
sandy loam, and the next 4 inches is very pale brown
gravelly sandy clay loam. A white, indurated, lime-
cemented hardpan is at a depth of about 11 inches.
Depth to the hardpan ranges from 3 to 14 inches.

Permeability of the Las Vegas soil is moderately slow
above the hardpan. Available water capacity is very low.
Eftective rooting depth is 3 to 14 inches. Runoff is slow,
and the hazard of water erosion is slight. The hazard of
soil blowing is high. This soil is subject to rare periods of
flooding during prolonged, high-intensity storms.
Channeling and deposition are common along
streambanks.

The McCarran soil is very deep and well drained. It
formed in alluvium derived from limestone, sandstone,
and gypsiferous sediment. Typically, the surface layer is
pink fine sandy loam about 5 inches thick. The
underlying material is pink sandy loam and loam to a
depth of 60 inches. Most of the subsurface layers are

weakly cemented with lime and gypsum.

Soil Survey

Permeability of the McCarran soil is moderately slow.
Available water capacity is moderate. Effective rooting
depth is 60 inches or more. Runoff is slow, and the
hazard of water erosion is slight. The hazard of soil
blowing is high. This soil is subject to rare periods of
flooding during prolonged, high-intensity storms.
Channeling and deposition are common along
streambanks. This soil is slightly affected by salts to a
depth of 5 inches, and it is moderately affected by salts
below this depth.

The Grapevine soil is very deep and well drained. it
formed in alluvium derived from various kinds of rock.

" that have a high content of gypsiferous material.

Typically, the surface layer is pink very fine sandy loam
about 10 inches thick. The underlying material to a depth
of 60 inches or more is pink, stratified fine sandy loam to
clay loam.

Permeability of the Grapevine soil is moderate.
Available water capacity is high. Effective rooting depth
is 60 inches or more. Runoff is slow, and the hazard of
water erosion is slight. The hazard of soil blowing is high.
This soil is subject to rare periods of flooding during
prolonged, high-intensity storms. Channeling and
deposition are common along streambanks. The soil is
slightly affected by salts below a depth of 10 inches.

This unit is used mainly as habitat for desert wildlife
and for recreation. It is also used for urban development.

The main limitations for construction of dwellings are
the hazard of flooding on all soils and the depth to the
hardpan in the Las Vegas soil. Dikes and channels that
have outlets for floodwater can be used to protect
buildings from flooding. Excavation for building sites is
limited by the hardpan. Heavy equipment is needed for
excavation. Gypsum in the McCarran and Grapevine
soils can induce electrochemical action that corrodes
concrete. This limitation can be overcome by using
cement that is resistant to sulfate corrosion. Subsidence
caused by the dissolution of gypsum in the McCarran
soil can be prevented by using foundation drains,
gutters, and downspouts that discharge directly into the
sewer system.

The main limitations for septic tank absorption fields
are depth to the hardpan in the Las Vegas soil and the
restricted permeability of the McCarran soil. Excavation
is limited by the hardpan. Special design of septic tank
absorption fields is needed. Using long absorption lines
and backfilling the trench with sandy material help to
compensate for the restricted permeability.

The Las Vegas soil is limited for roads because of the
depth to the hardpan. Roads should be designed to
minimize cuts. Heavy equipment is needed for
excavation.

The main limitations for lawns and landscaping are
depth to the hardpan in the Las Vegas soil and excess
soluble salts in the McCarran soil. It is difficult to
establish plants in areas where the pan is exposed.
Mulching and fertilizing cut areas help to establish
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minimize cuts. Heavy equipment is needed for
excavation.

The main limitation for lawns and landscaping is the
limited depth to the hardpan. It is difficult to establish
plants in areas where the pan is exposed. Mulching and
fertilizing cut areas help to establish plants. Lawn

- grasses, shrubs, and trees that are not sensitive to lime-

induced chlorosis are well suited to use in landscaping.
Annual applications of iron chelates reduce the effects of
chlorosis. .

Intermittent streams form the drainageways in this unit.
These drainageways are subject to rare or occasional
periods of high-velocity flooding. Care should be
exercised during urbanization to accommodate runoff
from the drainageways. if drains become plugged during
a major flood, accelerated erosion and damage to roads,
buildings, and other structures can occur.

This map unit is in capability subclass Vlis,
nonirrigated. It is in horticultural group 6.

252—Graﬁevme very fine sandy loam, 0 to 2
percent slopes. This very deep, well drained soil is on
relict alluvial flats. It formed in alluvium derived from
various kinds of rock.

Typically, about 10 percent of the surface is covered
with a desert pavement of pebbles. The surface layer is
pink very fine sandy loam about 1 inch thick. The upper
29 inches of the underlying material is pink and pinkish
white fine sandy loam, the next'20 inches or more is pink
very fine sandy loam, and the lower part to a depth of 54
inches is stratified, pink very fine sandy loam and reddish
yellow fine sandy loam and has a few gypsum masses.
The next layer to a depth of 69 inches or more is pink
loam that has common gypsum masses. About 90 acres
of this unit, 1 mile west of McCarran Airport, is strongly
dissected and has a slope of 4 to 8 percent. D

Included in this unit is about 5 percent Las Vegas soils
on slightly higher relict alluvial flats.

Permeability of this Grapevine soil is moderate.
Available water capacity is high. Effective rooting depth
is 60 inches or more. Runoff is slow, and the hazard of
water erosion is slight. The hazard of soil blowing is high.
This soil is subject to rare periods of flooding during
prolonged, high-intensity storms. Channeling and
deposition are common along streambanks. The soil is
slightly affected by salts below a depth of 5 inches.

This unit is used mainly as habitat for desert wildlife
and for recreation. It is also used for urban development.

The main limitation for construction of dwellings is the

- hazard of flooding. Dikes and channels that have outlets

for floodwater can be used to protect buildings from
flooding. Gypsum in the soil can induce electrochemical
action that corrodes concrete. This limitation can be
overcome by using cement that'is resistant to sulfate
corrosion,

Dikes and channels that have outlets for floodwater
can be used to protect onsite sewage disposal systems

Soil Survey

from flooding. If the Grapevine soil is used for septic
tank absorption fields, the limitation of restricted
permeability can be overcome by increasing the size of
the absorption field.

Channeling and deposition can be minimized and
maintenance costs reduced by protecting roads from
flooding.

The main limitation for lawns and landscaping is the
excess salts in the soil. Salts can be flushed out by
using heavy periodic applications of water. Because of
the content of gypsum and other salts in the soil, salt-
tolerant plants should be selected. Lawn grasses,
shrubs, and trees that are not sensitive to lime-induced
chlorosis are well suited to use in landscaping. Annual
applications of iron chelates reduce the effects of
chlorosis.

This map unit is in capability subclasses lls, irrigated,
and Vllc, nonirrigated. It is in horticultural group 2.

£
: 255—Grape/v|ne loamy fine sand, 2 to 4 percent
slopes. This very deep, well drained soil is on relict
alluvial flats and basin floor remnants. It formed in
alluvium derived from various kinds of rock.

Typically, about 50 percent of the surface is covered
with a desert pavement of small pebbles and hardpan
fragments. The surface layer is reddish yellow loamy fine
sand about 10 inches thick. The underlying material to a
depth of 60 inches or more is pink, stratified fine sandy
loam to clay loam. Y s /,u

Included in this unit are about 5 percent Las Vegas
soils on the slightly higher basin floor remnants and 5
percent McCarran soils on the relict alluvial flats. j
Included areas make up about 10 percent of the total
acreage. The percentage varies from one area to
another. '

Permeability of this Grapevine soil is moderate.
Available water capacity is high. Effective rooting depth
is 60 inches or more. Runoff is slow, and the hazard of
water erosion is slight. The hazard of soil blowing is high.
This soil is subject to rare periods of flooding during
prolonged, high-intensity storms. Channeling and
deposition are common along streambanks. The soil is
slightly affected by salts below a depth of 10 inches.

This unit is used mainly for urban development. It is
also used as habitat for desert wildlife and for recreation.

The main limitation for construction of dwellings is the
hazard of flooding. Dikes and channels that have outlets
for floodwater can be used to protect buildings from
flooding. Gypsum in the soil can induce electrochemical
action that corrodes concrete. This limitation can be
overcome by using cement that is resistant to sulfate
corrosion.

Dikes and channels that have outlets for floodwater

- can be used to protect onsite sewage disposal systems

from flooding.-If the Grapevine soil is used for septic
tank absorption fields, the limitation of restricted

a5 ®
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gravelly loamy fine sand, the next 17 inches is pink
loamy fine sand, and the lower part to a depth of 60
inches or more is pmk stratified loamy sand to very fine
sandy loam.

Included in this umt are about 5 percent Knob Hm soils
and 5 percent Caliza soils on erosional fan remnants.
Included areas make up about 10 percent of the total
acreage.

Permeability of this Bluepoint soil is rapid. Available
water capacity is low. Effective rooting depth is 60
inches or more. Runoff is very slow, and the hazard of

- water erosion is slight. The hazard of soil blowing is high.

Most areas of this unit are used as habitat {or desert
wildlife and for recreation. A few areas are used for

urban development.

This Bluepoint soil is well suited to the construction of
dwellings. Excavation for houses and access roads can

The main limitation for septic tank absorption fields is
inadequate filtration of effluent. Because the substratum
is highly permeable, special design may be needed to
avoid polluting ground water and nearby water supplies.

Roads can easily be constructed and maintained on
this unit. During prolonged dry periods, roads are difficult
to maintain. Loose sand on the roads results in poor
traction and increases the risk of soil blowing.

Removing the desert pavement is necessary for best
results when landscapmg, particularly in areas used for
lawns. Because the soil is moderately droughty,
applications of irrigation water should be light and
frequent.

This map unit is in capability subclasses llls, irrigated,
and Vlis, nonirrigated. 1t is in horticultural group 3.

129—Bluepoint loamy fine sand, 4 to 15 percent
slopes. This very deep, somewhat excessively drained
soil is on sand dunes on alluvial flats. It formed in eolian.
deposits derived dominantly from sandstone and
quartzite. Areas are very irregular in shape and are 5 to
100 acres in size.

Typically, the surface layer is pink loamy fine sand 2
inches thick. The underlying material to a depth of 60
inches or more is pink fine sand. R -

Included in this unit are about 5 percent Land soils on
recent alluvial flats and 5 percent Las Vegas soils and 5
percent MeCarran soils on relict alluvial flats. Included
areas make up about 15 percent of the total acreage.
The percentage varies from one area to another.

Permeability of this Bluepoint soil is rapid. Available
water capacity is low. Effective rooting depth is 60
inches or more. Runoff is very slow, and the hazard of
water erosion is slight. The hazard of soil blowing is high.

This unit is used mainly as habitat for desert wildlife
and for recreation. It is also used for urban development.

Slope is a concern in designing and constructing
dwellings on this unit. This unit is easily leveled if proper

equipment is used. Excavation for houses and access

- S

e

expose material that is highly susceptible to soil blowing. -

Soil Survey

roads can expose material that is highly susceptible to
s0il blowing. '

The main limitation for septic tank absorption fields is
inadequate filtration of effluent. Because the substratum
is highly permeable, special design may be needed to
avoid polluting ground water and nearby water supplies.
If the density of housing is moderate to high, community
sewage systems are needed to prevent contamination of
water supplies as a result of seepage from onsite
sewage disposal systems.

Roads can easily be constructed and maintained on
this unit if the proper equipment is used for leveling.
During prolonged dry periods, roads are difficult to
maintain. Loose sand on the roads results in poor
traction and increases the risk of soil blowing.

Lawns and landscaping can be established and
maintained through proper fertilizing, seeding, mulching,
and shaping of the slopes. Because the soil is
moderately droughty, applications of irrigation water
should be light and frequent,

This map unit is in capability subclasses Vs, irrigated,
and Vlis, nonirrigated. It is in horticultural group 3.

Nt
130—Bracken-Destazo complex, 2 to 15 percent
slopes. This map unit is on dissected pediments.

This unit is 65 percent Bracken very cobbly fine sahdy
loam, 2 to 8 percent slopes, and 25 percent Destdzo
cobbly fine sandy loam, 8 to 15 percent slopes. The
Bracken soil is on the summits of dissected pediments,
and the Destazo soil is on the side slopes. The
components of this unit are so intricately intermingled
that it was not practical to map them separately at the
scale used.

Included in this unit is about 10 percent Las Végas
soils on summits of basin fioor remnants. The
percentage varies from one area to another.

The Bracken soil is deep and somewhat excessively
drained. It formed in gypsiferous residuum derived
dominantly from gypsiferous sedimentary rock that has a
component of limestone. Typically, about 80 percent of
the surface is covered with a desert pavement of
cobbles and pebbles. The surface layer is pink very
cobbly fine sandy loam about 1 inch thick. The upper 4
inches of the underlying material is pink gravelly sandy
loam, the next 48 inches is pink gravelly sandy loam with
75 percent gypsum crystals, and the lower part to a
depth of 60 inches or more is weakly consolidated,
gypsiferous sediment. Depth to the gypsiferous sediment
ranges from 40 to 60 inches or more.

Permeability of the Bracken soil is moderately rapid.
Available water capacity is very low. Effective rooting
depth is 40 to 60 inches or more. Runoff is medium, and
the hazard of water erosion is slight. The hazard of soil
blowing is high if the surface is disturbed.

The Destazo soil is very deep and well drained. It
formed in alluvium derived dominantly from limestone
and dolomite. Typically, about 50 percent of the surface
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covered with a desert pavement of cobbles and
bles. The surface layer is pink cobbly fine sandy

foam about 10 inches thick. The upper 21 inches of the

derlying material is light brown very gravelly sandy

ay loam, and the lower part to a depth of 60 inches or

more Is pink gravelly sandy loam that contains some

msum. The pebbles and cobbles in the soil are mostly
urated lime nodules.

Permeability of the Destazo soil is moderately slow.

vallable water capacity is moderate. Effective rooting

pth is 60 inches or more. Runoff is medium, and the

hazard of water erosion is slight. The hazard of soil

blowing is moderate.

This unit is used mainly as habitat for desert wildlife

nd for recreation. It is also used for urban development.

- Slope is a concern in designing and constructing.

dwellings on the Destazo soil. Application of excess

ater may dissolve enough gypsum in the Bracken soil

cause soil subsidence. Because of the high content of

gypsum, the soil can settle if the gypsum dissolves and

‘loaches from the soil when it is irrigated. The risk of

ttlement can be reduced by avoiding excessive
irrigation. Protection for buildings can be provided in
some areas by placing perforated drain tile around the
foundation and using sewers as outlets. Subsidence in
urban areas caused by the dissolution of gypsum in the
soll can be prevented by using gutters and downspouts
that discharge directly into the sewer system. Gypsum in
the soil can induce electrochemical action that corrodes
concrete. This limitation can be overcome by using
cement that is resistant to sulfate corrosion.

The main limitation for septic tank absorption fields on
the Bracken soil is inadequate filtration of effluent.
Because the substratum is highly permeable, special
design may be needed to avoid polluting ground water
and nearby water supplies. The main limitation for septic
tank absorption fields on the Destazo soil is restricted
permeability. The operation of septic tank absorption
flelds can be improved in some areas by placing the
absorption lines below the less permeable subsoil.

Cutting and filling can be reduced by building roads in
the less sloping areas of the unit. Runoff concentrated in
drainage ditches can dissolve enough gypsum in the
Bracken soil to cause soil subsidence.

The main limitation for lawns and landscaping is the
large stones on the surface. The Bracken soil also has a
very low available water capacity and a high content of
gypsum. The desert pavement-limits the use of most
equipment. Removing the desert pavement is necessary
for best results in landscaping. Frequent irrigation of
lawns, gardens, and most other plantings is needed
because of the very low available water capacity of the
Bracken soil. Application of excess water can dissolve
enough gypsum in the soil to cause soil subsidence.
Lawn grasses, shrubs, and trees that are not sensitive to
lime-induced chiorosis are well suited to use in

15

landscaping. Annual applications of iron chelates reduce
the effects of chiorosis. ,

This map unit is in capability subclass Vilis,
nonirrigated. The Bracken soil is in horticultural group 3,
and the Destazo soil is in horticultural group 2.

132—Bracken very gravelly fine sandy loam, 2 to 8
percent slopes. This deep, somewhat excessively
drained soil is on pediments and ailuvial flats. It formed
in gypsiferous alluvium derived from various kinds of rock
high in gypsum.

Typically, about 90 percent of the surface is covered
with a desert pavement of pebbles and cobbles. The
surface layer is pink very gravelly fine sandy loam about
5 inches thick. The upper 12 inches of the underlying
material is pink gravelly sandy loam, the next 32 inches
is white gravelly sandy loam and gypsum crystals, and
the lower part to a depth of about 60 inches or more is
weakly consolidated, gypsiferous sediment. Depth to the
gypsiferous sediment ranges from 40 to 60 inches-or
more. A - B
Included in this unit are ?(out 5 percent Grapevine
soils and 5 percent McCafran soils on relict alluvial flats.
included areas make up about 10 percent of the total
acreage. The percentage varies from one area to
another.

Permeability of this Bracken soil is moderately rapid.
Available water capacity is very low. Effective rooting
depth is 40 to 60 inches. Runoff is medium, and the
hazard of water erosion is slight. The hazard of soil
blowing is high if the surface is disturbed.

This unit is used mainly as habitat for desert wildlife
and for recreation. It is also used for urban development.
Because of the high content of gypsum, the soil can
settle if the gypsum dissolves and leaches from the soil

when it is irrigated. The risk of settlement can be
reduced by avoiding excessive irrigation. Protection for
buildings can be provided in some areas by placing
perforated drain tile around the foundation and using
sewers as outlets. Subsidence in urban areas caused by
the dissolution of gypsum in the soil can be prevented by
using gutters and downspouts that discharge directly into
the sewer system. Gypsum in the soil can induce
electrochemical action that corrodes concrete. This
limitation can be overcome by using cement that is
resistant to sulfate corrosion.

The main limitation for septic tank absorption fields is
inadequate filtration of effluent. Because the substratum
is highly permeable, special design may be needed to
avoid polluting ground water and nearby water supplies.

Roads can easily be constructed and maintained on
this unit. Concentrated runoff in drainage ditches can
dissolve gypsum in the subsurface layers and cause
subsidence.

The main limitation for lawns and landscaping is the
very low available water capacity. Frequent irrigation of
lawns, gardens, and most other plantings is needed.

po
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HYDROLOGIC CRITERIA AND DRAINAGE DESIGN MANUAL
TIME OF CONCENTRATION
PBS&J, Inc. DEVELOPMENT: AREA A
Project No. : 511542.00
File: STDRFRM4.XLS CALCULATED BY : BKL DATE: October, 2003
SUB-BASIN INITIAL / OVERLAND TRAVEL TIME ) Te Tc CHECK FINAL Tlag REMARKS
DATA ' TIME (Ti) (Tt) URBANIZED BASINS Te
LAND TOTAL Te= Te= Tlag=
DESIG: CN K AREA AREA LENGTH SLOPE Ti LENGTH SLOPE COVER VELOCITY* Tt Te=Ti+ Tt LENGTH (L/180)+10 0.6Tc/60 0100/010
(acres) (mir2) ) (%) (min) i (%) k (fos) {min) {min) (] {min) (min) (hrs) (cfs)
1) @ ® 4) (5) (6) @ (8) (9) (10} (1) (12) (13) (14)
EXI1A 86.8 | 0.756 7.8 0.0122 120 1.0 6.8 1250 3.2 NA __ ‘1370 _ 17._6 11.5 0.115
EX2A- "< [ 77.0 |7 0626 | 5.7 0.0089" | w507 | 107 f 60 | 13007 | 026000 NA R 2185075} Slooase;
Te=Ti+Tt Ti=1.8(1.1-K)LM/2/SM/3
* The velocity in column 9 is based on approximate channel properties.
Tlag = 0.6Tc K = 0.0132 (CN) - 0.39
REFERENCE : STANDARD FORM 4
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* *
. U.S. ARMY CORPS OF ENGINEERS .
. HYDROLOGIC ENGINEERING CENTER *
R 609 SECOND STREET -
* DAVIS, CALIFORNIA 95616 *
* (916) 756-1104 *
* *
* *

R A T T Y

THIS PROGRAM REPLACES ALL PREVIOUS VERSIONS OF HEC-1 KNOWN AS HEC1 (JAN 73), HEC1GS, HEC1DB, AND HEC1KW.

THE DEFINITIONS OF VARIABLES -RTIMP- AND -RTIOR- HAVE CHANGED FROM THOSE USED WITH THE 1973-STYLE INPUT STRUCTURE.

THE DEFINITION OF -AMSKK- ON RM-CARD WAS CHANGED WITH REVISIONS DATED 28 SEP 81.
NEW OPTIONS: DAMBREAK OUTFLOW SUBMERGENCE , SINGLE EVENT DAMAGE CALCULATION, DSS
DSS:READ TIME SERIES AT DESIRED CALCULATION INTERVAL
KINEMATIC WAVE: NEW FINITE DIFFERENCE ALGORITHM

1 ) HEC-1 INPUT
LINE ID...... U SR SO 400, 5. ..., 6urrieaiTerrnnns 8
1 ID LR 2 R Y Y X 222222 3
2 D File: AREAA.DAT .
3 o) OCTOBER 2003 .
" D *
5 bo) UPRR FIS .
6 boe) EXISTING DRAINAGE CONDITIONS
7 E) *
B ID A S a2 R R R X YRS R R ]
9 ID .
*DIAGRAM
++* FREE *+%
1 T 3 0 ) 300
11 10 5 0 0
12 N 5 0 0
13 JR  PREC  0.57  1.00
*
14 KK  EX1A
1s KM  EXISTING RESIDENTIAL BASIN
16 BA 0.0122
17 PB 2.77
18 BC  .000  .020  .057  .070  .087  .108  .124  .130
19 BC  .130 - .130  .130  .133  .140  .142  .148  .158
20 PC  .1%0  .197  .199  .200  .201.  .204  .214  .229
21 PC  .251  .25¢  .270  .278  .281  .283  .295  .322
22 PC  .489  .590  .710  .744  .781  .812 .81  .835
23 PC  .860  .868  .876  .888  .910  .926  .937  .950
24 BC  .982  .985  .987  .989  .990  .993  .993  .99a4
25 PC .998  .999  1.00
26 LS 0 8.8
27 up  0.115
*
28 KK EX2A
29 KM EXISTING UNDEVELOPED BASIN
30 BA 0.0089
31 LS 0 77
32 UD  0.150
*
33 KK 1
34 KM COMBINE EX1 AND EX2
3s HC 2
*
36 7%
1
SCHEMATIC DIAGRAM OF STREAM NETWORK
INPUT
LINE (V) ROUTING (--->) DIVERSION OR PUMP FLOW
NO. (.) CONNECTOR {(<---) RETURN OF DIVERTED OR PUMPED FLOW
14 EX1A
28 . EX22
33 Clevennnn...
Page 1

THIS IS THE FORTRAN77 VERSION
:WRITE STAGE FREQUENCY,

LOSS RATE:GREEN -AND AMPT INFILTRATION

PAGE 1
...... 9......10
.130 .130
.172 .181
.241 .249
..352 .409
.851 .856
.970 .976
.995 .998




) areaa.out
(***) RUNOFF ALSO COMPUTED AT THIS LOCATION

IR AR AR AR A A AR AR R A kAR AR AR AT R R IR R AR R AR KR Ry L P T T Ty
* - * *
* FLOOD HYDROGRAPH PACKAGE (HEC-1) . . U.S. ARMY CORPS OF ENGINEERS L
* JUN 1998 * * HYDROLOGIC ENGINEERING CENTER .
* VERSION 4.1 * * 609 SECOND STREET *
* * * DAVIS, CALIFORNIA 95616 *
® . RUN DATE 03NOVO3 TIME 09:51:27 b * {916) 756-1104 *
* * * *
T R R R R R R R R Rt L B YT T ]

S R R A TR
File: AREAA.DAT
OCTOBER 2003

*
*
*
UPRR FIS *
EXISTING DRAINAGE CONDITIONS *
. *

*

LA R e YT T

11 10 OUTPUT CONTROL VARIABLES

IPRNT 5 PRINT CONTROL

IPLOT 0 PLOT CONTROL

QSCAL 0. HYDROGRAPH PLOT SCALE

IT HYDROGRAPH TIME DATA

NMIN MINUTES IN COMPUTATION INTERVAL
IDATE 1 0 STARTING DATE

ITIME 0000 STARTING TIME .

NQ 300 NUMBER OF HYDROGRAPH ORDINATES

NDDATE 1 0 ENDING DATE

NDTIME 1457 ENDING TIME

ICENT 19 CENTURY MARK

COMPUTATION INTERVAL .05 HOURS

TOTAL TIME BASE  14.95 HOURS
ENGLISH UNITS )

DRAINAGE AREA SQUARE MILES
PRECIPITATION DEPTH INCHES
LENGTH, ELEVATION FEET
FLOW CUBIC FEET PER SECOND
STORAGE VOLUME ACRE-FEET
SURFACE AREA ACRES
TEMPERATURE DEGREES FAHRENHEIT
JP MULTI-PLAN OPTION
NPLAN 1 NUMBER OF PLANS
JR MULTI-RATIO OPTION
RATIOS OF PRECIPITATION
.57 1.00

PEARK FLOW AND STAGE (END-OF-PERIOD) SUMMARY FOR MULTIPLE PLAN-RATIO ECONOMIC COMPUTATIONS
FLOWS IN CUBIC FEET PER SECOND, AREA IN SQUARE MILES
TIME TO PEAK IN HOURS

RATIOS APPLIED TO PRECIPITATION

OPERATION STATION AREA PLAN RATIO 1 RATIO 2
.57 1.00

HYDROGRAPH AT
+ EX1A .01 1 FLOW 7. 18.
TIME 3.55 3.55

HYDROGRAPH AT
+ EX2A .01 1 FLOW 2. 7.
TIME 3.60 3.60

2 COMBINED AT
+ Cl .02 1 FLOW 8. 25,
TIME 3.55 3.55

*** NORMAL END OF HEC-1 **+

Page 2




VELOCITY ESTIMATE EX1A

Worksheet for Irregular Channel

Project Description

Worksheet VELOCITY ESTIMATE EX1A
Flow Element Irregular Channel
* Method Manning's Formula
Solve For Channel Depth
Input Data
Siope : 3.2000 %
Discharge 18.00 cfs
Options

Current Roughness Method
Open Channel Weighting Method
Closed Channel Weighting Method

Improved Lotter's Method
Improved Lotter's Method
Horton's Method

Results
Mannings Coefficient 0.015
Water Surface Elevation 0.36 ft
Elevation Range 0.00 to 1.00
Flow Area 4.0 ft2
Wetted Perimeter 30.72 ft
Top Width 30.25 ft
Actual Depth 0.36 ft
Critical Elevation 0.46 ft
Critical Slope 0.6371 %
Velocity 4.45 fi/s
Velocity Head 0.31 ft
Specific Energy 0.67 ft
Froude Number 2.14
Flow Type Superecritical
Calculation Messages:
. Flow is divided.
Roughness Segments
Start End Mannings
Station Station Coefficient
'0+00.00 0+06.50 0.015
0+06.50 0+42.50 0.017
0+42.50 0+48.00 0.015
Natural Channel Points
Station Elevation
{ft) (ft)
0+00.00 1.00
0+00.00 0.46
0+04.00 0.38
0+04.38 0.38
0+05.50 0.00
Title: untitled Project Engineer: Post, Buckley, Schuh & Jernigan, Inc.
I:\..\511542_fis\uprihydraulics\tds_uprr.fm2 PBS&J FlowMaster v6.1 [6140]

10/27/03 01:14:20 F®MHaestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 1 of 2




VELOCITY ESTIMATE EX1A

Worksheet for Irregular Channel

Natural Channel Points

Station Elevation
() )
0+06.50 0.09
0+24.00 0.44
0+42.50- 0.17
0+42.50 0.13
0+44.00 0.00
0+44.00 0.50
0+48.00 0.60
0+48.00 1.00
Title: untitled

I\..\511542_fis\uprihydraulics\tds_uprr.fm2
10/27/03 01:14:20 R@Haestad Methods, Inc.

Project Engineer: Post, Buckley, Schuh & Jernigan, Inc.
’ FlowMaster v6.1 [6140]

PBS&J
37 Brookside Road Waterbury, CT 06708 USA

(203) 755-1666

Page 2 of 2




VELOCITY ESTIMATE EX1A

“Cross Section for Irregular Channel

Project Description

Worksheet
Flow Element
Method
Solve For

VELOCITY ESTIMATE EX1A
Irregular Channel
Manning's Formula

Channel Depth

Section Data

0+50.00

vis.0[\
H:1

NTS

Mannings Coetfficient 0.015
Slope 3.2000 %
Water Surface Elevation 0.36 ft
Elevation Range 0.00 to 1.00
Discharge 18.00 cfs
1.00§
0.40 = =
0.00 Ao
0+00.00 0+10.00 0+20.00 0+30.00 0+40.00
Title: untitled Project Engineer: Post, Buckley, Schuh & Jernigéh, Inc.
E\..\511542_fis\uprihydraulics\tds_uprr.fm2 PBS&J

FlowMaster v6.1 [6140]

" '10/27/03 01:14:39 RMHaestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 1 of 1




VELOCITY ESTIMATE EX2A
Worksheet for Trapezoidal Channel

Project Description

Worksheet VELOCITY ESTIMATE EX2A
Flow Element Trapezoida! Channel

Method Manning's Formula

Solve For Channel Depth

Input Data

Mannings Coefficient 0.025
Slope 2.6000 %
Left Side Slope 10.00 H:V
Right Side Slope 10.00 H:V
Bottom Width 20.00 ft
Discharge 7.00 cfs
Results
Depth 0.14 #t
Flow Area 2.9 fr
Wetted Perimeter 22.72 ft
Top Width 2271 ft
Critical Depth 0.15 ft
Critical Slope 1.7469 %
Velocity 2.42 f/s
Velocity Head 0.09 ft
Specific Energy 0.23 ft
Froude Number 1.20
Flow Type Supercritical
Title: untitled

1\...\511542_fis\wuprihydraulics\tds_uprr.tm2

11/03/03 09:53:17 AMHaestad Methods, Inc.

Project Engineer: Post, Buckley, Schuh & Jernig'an, Inc.
PBS&J FlowMaster v6.1 [6140]

37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 1 of 1




V‘ELOCITY ESTIMATE EX2A
Cross Section for Trapezoidal Channel

Project Description

Worksheet

Flow Element
- Method

Solve For

VELOCITY ESTIMATE EX2A
Trapezoidal Channel
Manning's Formula

Channel Depth

Section Data

V5.0 B
H:1

NTS

Mannings Coefficient 0.025

Slope 2.6000 %

Depth 0.14 #t

Left Side Slope 10.00 H:V

Right Side Slope 10.00 H:V

Bottom Width 20.00 ft

Discharge 7.00 cfs

VZ
0.144 ft
20.00 ft

Title: untitied Project Engineer: Post, Buckley, Schuh & Jernigén, inc.
1\..\611542_fis\uprihydraulics\tds_uprr.fm2 PBS&J

11/03/03 09:53:23 A&Maestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA

FlowMaster v6.1 [6140]
(203) 755-1666 Page 1 of 1




Nt IS L LAN A i =Y 2l A} ¥ 7==vfeall | Basin Flow Summary
| ' €y ‘ ’ EXISTING CONDITION
BASIN / BASIN
COMB PT AREA Qo Qoo VELOCITY
D (acres) (cfs) (cfs) (fps)
EX1A 7.8 7 18 4.45
EX2A 57 2 7 2.42
C1 NA 8 25 NA
LEGEND
EX1 Basin Name

Basin Boundary

Flow Arrow

—
@ Cross-Section

.c 1 Combination Point

G & y t
. & b [T ‘("r-

2270 Cor ircl
2279 1ooporote Circle
Henderson, Nevada
TS?OZI4 702/263~7275
elephone: 702 /263~
Faxr 702/263-7200

., SRaPmCoscaE o RE A: AREA A DRAINAGE MAP
- ' |
| Floodzone :

ENGINEERING - PLANNING - SURVEYING - CONSTRUCTI SERVICES

FIGURE A




AREAB

HEC-1 Analysis & Figure B
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HYDROLOGIC CRITERIA AND DRAINAGE DESIGN MANUAL

TIME OF CONCENTRATION |

PBS&J, Inc. DEVELOPMENT: AREA B
Project No. : 511542.00 _ B
File: STDRFRM4.XLS CALCULATED BY : BKL ) : DATE: OCTOBER, 2003
SUB-BASIN INITIAL / OVERLAND TRAVEL TIME ' Te ) Tc CHECK FINAL Tlag REMARKS
DATA TIME (Ti) ' () : URBANIZED BASINS Te
LAND TOTAL Te= Te= Tlag=
DESIG: CN K AREA AREA LENGTH SLOPE Ti LENGTH SLOPE COVER VELOCITY* Tt Tc=Ti+ Tt LENGTH (L/180)+10 0.6Tc/60 0100/010
{acres) (min2) ft) (%) {min) ) (%) : k (fos) (min) {min) ft) (min) {min) (hrs) (cfs)

m 2 3 4 (5) (6) @ ®) ©) (10) (1) (12) (13) (14)

N g g SR i o) R
EX1B 89 0.785 54.8 0.0856 200 1.0 8.0 4800

CEX2B - |87 07581 93 | 00145 00, _ V6| 7000
EX3B 88 | 0772 | 23 | 0.0036 100 1.0 59 350
< EX4B © [93:] 0.824° | TE4 1000178 | 02007 | U015 6 800 2 ]
EX5B 92 | 0824 | 47 [0.0073 100 1.0 5.0 600
EX6B. <198 [ 09047 | 35" | 0:0055. ] 350 |20 502.0°) - 16007 o v
EX7B 89| 0785 | 193 [o00302 | 250 1.1 8.7 800 5.0 2.7 114 0.114
< EX8B /78 | 0.640 | 17.7 [ 0.0277 {7350, | . 21.5 |135 |¥° 1300, 3| 64| 200 21920 40192

Te=Ti+Tt Ti=1.8(1.1-K)M/2/8M/3
* The velocity in column 9 is based on approximate channel properties.

Tlag=0.6Tc  K=0.0132 (CN)-0.39

REFERENCE : ' . : » STANDARD FORM 4
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AREAB.OUT

P A A A 2 T T Y . P I T e

* * *
FLOOD HYDROGRAPH PACKAGE (HEC-1) . . U.S. ARMY CORPS OF ENGINEERS *
. JUN 1998 * . L HYDROLOGIC ENGINEERING CENTER *
VERSION 4.1 . * 609 SECOND STREET *

* * DAVIS, CALIFORNIA 95616 *

L * *
* * *
* * *

RUN DATE 18NOV03 TIME 11:26:33 (916} 756-1104

.
-
*
*
.
*
*

L L e e e R 2 P R R R a2 ]

X. X XXXXXXX  XXXXX X
X X X X X XX
X X X X X
XXXXXXX  XXXX X XXXXX X
X X X X X
X X X X X X
X X XEXXXXX  XXXXX XXX

THIS PROGRAM REPLACES ALL PREVIOUS VERSIONS OF HEC-1 KNOWN AS HEC1 (JAN 73), HEC1GS, HEC1DB, AND HEC1KW.

THE DEFINITIONS OF VARIABLES -RTIMP- AND -RTIOR- HAVE CHANGED FROM THOSE USED WITH THE 1973-STYLE INPUT STRUCTURE.
THE DEFINITION OF ~AMSKK- ON RM-CARD WAS CHANGED WITH REVISIONS DATED 28 SEP 81. THIS IS THE FORTRAN77 VERSION
NEW OPTIONS: DAMBREAK OUTFLOW SUBMERGENCE , SINGLE EVENT DAMAGE CALCULATION, DSS:WRITE STAGE FREQUENCY,

DSS:READ TIME SERIES AT DESIRED CALCULATION INTERVAL LOSS RATE:GREEN ‘AND AMPT INFILTRATION

KINEMATIC WAVE: NEW FINITE DIFFERENCE ALGORITHM

1 o ' HEC-1 INPUT PAGE 1
LINE ... 1., FIUR S 4o Seeinn. 6urrnnn Teiinn. 8oi.n. 9. 10
1 ID ISR R 22222222 SRR 22222 22 2d)
2 1D File: AREAB.DAT ’
3 ) OCTOBER 2003 *
" D *
5 1D UPRR FIS .
6 ) EXISTING DRAINAGE CONDITIONS  *
7 ip >
8 1D AR 2SR E RS RRRSR2 2R 222X
9 D
*DIAGRAM
4% FREE #*#*+
10 1T 3 0 o 300
11 10 5 o 0
12 v 5 0 0
13 JR  PREC  0.57  1.00
*
14 - KK EX1B :
15 KM  EXISTING RESIDENTIAL BASIN
16 BA  0.0856
17 . PR 2.77
18 ec  .000  .020  .057  .070  .087  .108  .124  .130  .130  .130
19 PC  .130 - .130  .130  .133  .140 .14z  .148  .158  .172 .18l
20 PC .10  .197 .19  .200  .201  .204  .214  .229  .241  .249
21 »C  .251 .28  .270  .276  .281  .283  .295  .322  .352  .409
22 PC  .499 .50  .710  .744  .781  .812  .819  .835  .851  .856
23 PC  .860  .sea  .876  .888  .910  .926  .837  .950  .970  .976
24 PC  .982  .985  .987  .988  .990  .993  .983  .994  .995  .998
25 PC  .998  .995  1.00
26 LS 0 89
27 UD  0.215
.
28 KK EX2B
29 KM EXISTING APARTMENT BASIN
30 BA 0.0145
31 LS 0 87
32 UD  0.094
*
33 KK EX3B
31 KM  EXISTING APARTMENT BASIN
35 BA 0.0036
36 LS 0o . 88
37 UD  0.085
»
38 KK EX4B .
39 KM EXISTING COMMERCIAL BASIN
10 BA 0.0178
a1 LS o 92
42 UD  0.091
*
1 HEC-1 INPUT , PAGE 2
LINE I....... 1., 20 3o, 4ol 5. reenn. Teiiiinn SN CN 10
43 KK EXSB
4a KM  EXISTING COMMERCIAL BASIN

Page 1
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*

.
*
*
*
.
*
*

a5 BA 0.0073
46 LS 0 92
47 UD  0.080
L
48 KK EX6B
49 KM  EXISTING GVP BASIN
50 BA 0.0055
51 Ls 0 98
52 U 0.126
*
53 KK c1
54 KM COMBINE EX1B, EX2B, EX3B, EX4B, EXSB,
55 HC 6
*
56 KK  EX7B
57 KM  EXISTING APARTMENT BASIN
s8 BA 0.0302
59 LS 0 89
60 UD  0.114
*
61 KK  EX8B
62 KM  EXISTING GOLF COURSE BASIN
63 BA 0.0277
64 1S | 0 78
65 D 0.192
*
66 KK c2
67 KM COMBINE EX7B AND EX8B
68 c 2
.
69 2z
SCHEMATIC DIAGRAM OF STREAM NETWORK
NPUT
LINE (V) ROUTING (--->) DIVERSION OR PUMP FLOW
NO. (.) CONNECTOR . (<---) RETURN OF DIVERTED OR PUMPED
14 EX1B
28 . EX2B
33 . . EX3B
38 . . . EX4B
43 . . . . EXSB
48 .
53 Cloo.... e
56 : EX7B
61 . . EX8B
66 . C2uviiiinnn.!
+++) RUNOFF ALSO COMPUTED AT THIS LOCATION
L2 2 R Y T R Y R e
FLOOD HYDROGRAPH PACKAGE (HEC-1)
JUN 1998 .
VERSION 4.1 -
1
RUN DATE  18NOVO3 TIME  11:26:33 o
. *
iﬁ‘ﬁﬁ"*".*""""ﬁ"""ﬁ"‘*"*""f"

I T T T T TR T T T e
File: AREAB.DAT
OCTOBER 2003

.
*
.
UPRR FIS *
EXISTING DRAINAGE CONDITIONS  *

*

N

R R T T

11 10 OUTPUT CONTROL VARIABLES

AREAB.QUT
AND EX6B
FLOW
EX6B
AR AR R R R RS S22 2222222222 22222223
* ) *
. U.S. ARMY CORPS OF ENGINEERS *
. HYDROLOGIC ENGINEERING CENTER .
* 609 SECOND STREET *
* DAVIS, CALIFORNIA 95616 *
* (916) 756-1104 *
* *
LA AR R RS R R s 2 R A RS R R R R 2]
Page 2
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AREAB.QUT
IPRNT 5 PRINT CONTROL
IPLOT 0 PLOT CONTROL
QSCAL 0. HYDROGRAPH PLOT SCALE
IT HYDROGRAPH TIME DATA
NMIN MINUTES IN COMPUTATION INTERVAL
IDATE 1 0 STARTING DATE
ITIME 0000 STARTING TIME
NQ 300 NUMBER OF HYDROGRAPH ORDINATES
NDDATE 1 0 ENDING DATE
NDTIME 1457 ENDING TIME
ICENT 19 CENTURY MARK
COMPUTATION INTERVAL .05 HOURS

TOTAL TIME BASE 14 .95 HOURS
ENGLISH UNITS

DRAINAGE AREA SQUARE MILES

PRECIPITATION DEPTH INCHES

LENGTH, ELEVATION FEET —

FLOW CUBIC FEET PER SECO

STORAGE VOLUME - ACRE-FEET .

SURFACE AREA ACRES

TEMPERATURE DEGREES FAHRENHEIT
Jp MULTI-PLAN OPTION

NPLAN 1 NUMBER OF PLANS

JR MULTI-RATIO OPTION

. RATIOS OF PRECIPITATION

.57 1.00

PEAK FLOW AND STAGE (END-OF-PERIOD) SUMMARY FOR MULTIPLE PLAN-RATIO ECONOMIC COMPUTATIONS
FLOWS IN CUBIC FEET PER SECOND, AREA IN SQUARE MILES
TIME TO PEAK IN HOURS

RATIOS APPLIED TO PRECIPITATION

OPERATION STATION AREA PLAN RATIO 1 RATIO 2
.57 1.00
HYDROGRAPH AT
+ EX1B .09 1 FLOW 46. 108.
TIME 3.65 3.65
HYDROGRAPH AT
+ EX2B .01 1 FLOW 9. 22.
TIME 3.55 3.55
HYDROGRAPH AT
+ EX3B .00 1 FLOW 2. 6.
TIME 3.85 3.55
HYDROGRAPH AT
* EX4B .02 1 FLOW 15. 32.
TIME 3.55 3.55
HYDROGRAPH AT :
+ EXS5B .01 1 FLOW 6. 13.
. TIME 3.50 3.50
HYDROGRAPH AT
+ EX6B .01 1 FLOW 6. 11.
TIME 3.55 3.55
6 COMBINED AT
+ C1 .13 1 FLOW 78. 180.
TIME 3.55 3.55
HYDROGRAPH AT
+ EX7B .03 1 FLOW 20. 48.
TIME 3.55 3.55
HYDROGRAPH AT
EX8B .03 1 FLOW 6. 22,
TIME 3.65 3.65
2 COMBINED AT
+ c2 .06 1 FLOW 24. 67.
TIME 3.55 3.55

*** NORMAL END OF HEC-1 ***

Page 3
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VELOCITY ESTIMATE EX1B
Worksheet for Irregular Channel

Project Description

Worksheet VELOCITY ESTIMATE EX1B
Flow Element Irregular Channet

Method Manning's Formula

Solve For Channel Depth

Input Data

Slope 1.5000 %

Discharge 108.00 cfs

Options

Current Roughness Method
Open Channe! Weighting Method
Closed Channel Weighting Method

Improved Lotter's Method
Improved Lotter's Method
Horton's Method

Results
Mannings Coefficient 0.017
Water Surface Elevation 0.94 ft
Elevation Range 0.0010 2.00
Flow Area 18.3 fi?
Wetted Perimeter 46.37 ft
Top Width 45.47 ft
Actual Depth 094 ft
Critical Elevation 1.10 ft
Critical Slope 0.5081 %
Velocity 5.92 ft/s
Velocity Head 0.54 ft
Specific Energy 1.48 ft
Froude Number 1.65
Flow Type Supercritical
Roughness Segments
Start End Mannings
Station Station Coefficient
0+00.00 0+407.00 - 0.015
0+07.00 0+50.00 0.017
Natural Channel Points
- - Station Elevation
(ft) L))

0+00.00 2.00

0+00.00 0.60

0+05.50 0.50

0+05.50 0.00

0+07.00 0.13

0+07.00 0.17

0+43.00 0.89

0+50.00 1.03

0+50.00 2.00

Title: untitled

1:\..\511542_fis\uprihydraulics\tds_uprr.fm2
© Haestad Methods, Inc.

11/18/03 11:35:23 AM

Project Engineer: Post, Buckley, Schuh & Jernigan, Inc.

PBS&J
37 Brookside Road Waterbury, CT 06708 USA

(203) 755-1666

FlowMaster v6.1 [6140]
Page 1 of 1
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VELOCITY ESTIMATE EX1B

Cross Section for Irregular Channel

Project Description

Worksheet
Flow Eiement
Method -
Solve For

VELOCITY ESTIMATE EX1B
irreguiar Channel
Manning's Formula
Channel Depth

Section Data

Mannings Coefficient 0.017
Siope ) 1.5000 %
Water Surface Elevation 0.94 #
Elévation Range 0.00 to 2.00
Digcharge 108.00 cfs
2.00¢ o
| 150
1.00 2
0.50 ™
0.00- LT'
0+00.00 0+10.00 0+20.00 0+30.00 0+40.00 0+50.00
V:3.33333333B
H:t
NTS
Title: untitled Project Engineer: Post, Buckley, Schuh & Jernigan, Inc.
E\.\511542_fis\upri\hydraulics\tds_uprr.fm2 PBS&J FlowMaster v6.1 [6140]

11/18/03 11:35:42 AM

®© Haestad Methods, Inc.

37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666

Page 1 of 1
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VELOCITY ESTIMATE EX2B
Worksheet for Trapezoidal Channel

Project Description

Worksheet VELOCITY ESTIMATE EX2B

Flow Element Trapezoidal Channel

Method Manning's Formula

Solve For Channel Depth

Input Data

Mannings Coefficient 0.017

Slope 1.1000 %

Left Side Slope 10.00 H:V

Right Side Slope 10.00 H:V

Bottom Width 20.00 ft

Discharge 22.00 cfs

Results

Depth 0.27 ft

Flow Area 6.2 ft2

Wetted Perimeter 25.46 ft

Top Width 25.43 ft

Critical Depth 0.32 ft

Critical Siope 0.6456 %

Velocity 3.56 ft/s

Velocity Head 0.20 ft

Specific Energy 0.47 ft

Froude Number 1.28

Flow Type Superecritical -
Title: untitled Project Engineer: Post, Buckley, Schuh & Jernigan, Inc.
1:\..\511542_fis\upri\hydraulics\tds_uprr.fm2 PBS&J " FlowMaster v6.1 [6140]
11/18/03 11:35:50 AM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA  (203) 755-1666 Page 1 of 1
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VELOCITY ESTIMATE EX2B
Cross Section for Trapezoidal Channel

Project Description

Worksheet
Flow Element
Method

Solve For

VELOCITY ESTIMATE EX2B
Trapezoidal Channel
Manning's Formula

Channel Depth

Section Data

Mannings Coefficient 0.017
Slope 1.1000 %
Depth 0.27 #t
Left Side Slope 10.00 H:V
Right Side Siope 10.00 H:V
Bottom Width 20.00 ft
Discharge 22.00 cfs
) y 1
0.27 ft
v
20.00 ft
V:5.0 B
: H:1
NTS
Title: untitled Project Engineer: Post, Buckley, Schuh & Jernigan, inc.
I\...\511542_fis\uprihydraulics\tds_uprr.fm2 PBS&J FlowMaster v6.1 [6140]

11/18/03 11:35:55 AM

© Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA  (203) 755-1666

Page 1 of 1
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VELOCITY ESTIMATE EX3B
Worksheet for Trapezoidal Channel

Project Description

Worksheet VELOCITY ESTIMATE EX3B

Flow Element Trapezoidal Channel

Method Manning's Formula

Solve For Channel Depth

Input Data

Mannings Coefficient 0.017

Siope 1.2000 %

Left Side Siope 10.00 H:V

Right Side Slope 10.00 H:V

Bottom Width 20.00 ft

Discharge - 6.00 cfs

Resuilts

Depth 0.12 ft

Flow Area 2.6 ft2

Wetted Perimeter 22.48 ft

Top Width 2247 ft

Critical Depth 0.14 ft

Critical Slope 0.8335 %

Velocity 2.29 ft/s

Velocity Head 0.08 ft

Specific Energy 0.20 ft

Froude Number 1.18

Flow Type Supercritical
Title: untitied Project Engineer: Post, Buckiey, Schuh & Jernigan, Inc.
IN..\511542_fis\upri\hydraulics\tds_uprr.fm2 PBS&J : FlowMaster v6.1 [6140]
1‘1/1 8/03 11:36:02 AM © Haestad Methods, inc. 37 Brookside Road Waterbury, CT 06708 USA  (203) 755-1666 Page 1 of 1




- - g\ -

- o

- AR gu Em W .

VELOCITY ESTIMATE EX3B
Cross Section for Trapezoidal Channel

Project Description

Worksheet
Flow Element
Method
Solve For

VELOCITY ESTIMATE EX3B
Trapezoidal Channel
Manning's Formula

Channel Depth

Section Data

V:5.0B
H:1

NTS

Mannings Coefficient 0.017

Slope 1.2000 %

Depth 0.12 #t

Left Side Slope 10.00 H:V

Right Side Slope 10.00 H:V

Bottom Width 20.00 ft

Discharge. 6.00 cfs

22
0.1 ft
20.00 fi

Title: untitled Project Engineer: Post, Buckley, Schuh & Jernigan, inc.
1:\...\511542_fis\uprihydraulics\tds_uprr.fm2 ) PBS&J

11/18/03 11:36:07 AM

© Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA

(203) 755-1666

FlowMaster v6.1 [6140]
' Page 1 of 1
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VELOCITY ESTIMATE EX4B
Worksheet for Trapezoidal Channel

Project Description

Worksheet VELOCITY ESTIMATE EX4B.

Flow Element Trapezoidal Channel

Method Manning's Formula

Solve For Channel Depth

Input Data

Mannings Coefficient 0.017

Slope 1.5000 %

Left Side Slope 10.00 H:V

Right Side Slope 10.00 H:V

Bottom Width 20.00 ft

Discharge ' 32,00 cfs

Results

Depth 0.31 ft

Flow Area 7.1 ft2

Wetted Perimeter . 26.20 ft

Top Width . 26.17 ft

Critical Depth ' -0.40 ft

Critical Slope 0.6024 %

Velocity ' 4.49 f/s

Velocity Head 0.31 ft

Specific Energy 0.62 ft

Froude Number 1.52

Flow Type Supercritical
Title: untitled Project Engineer: Post, Buckiey, Schuh & Jernigan, Inc.
I\...\511542_fis\uprnhydraulics\tds_uprr.fm2 PBS&J FlowMaster v6.1 [6140]

11/18/03 11:36:18 AM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA

(203) 755-1666

Page 1 of 1




VELOCITY ESTIMATE EX4B
Cross Section for Trapezoidal Channel

Project Description

Worksheet
Flow Element
Method
Solve For

VELOCITY ESTIMATE EX4B
Trapezoidal Channel
Manning's Formula

Channel Depth

Section Data

Mannings Coefficient 0.017
Slope 1.5000 %
Depth 0.31 ft
Left Side Slope 10.00 H:V
Right Side Slope 10.00 H:V
Bottom Width 20.00 ft
Discharge 32.00 cfs
-~ hwd -~
3 [
0.31 ft
-
20.00 ft
visol\
: H:1
NTS
Title: untitied Project Engineer: Post, Buckley, Schuh & Jernigan, Inc.
- I\..\511542_fis\uprihydraulics\tds_uprr.fm2 PBS&J FlowMaster v6.1 [6140]
11/18/03 11:36:27 AM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 1 of 1
| -
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VELOCITY ESTIMATE EX5B
Worksheet for Trapezoidal Channel

Project Description

Worksheet VELOCITY ESTIMATE EX5B

Flow Element Trapezoidal Channe}

Method Manning's Formula

Solve For Channel Depth

Input Data

Mannings Coefficient . 0.017

Slope 1.5000 %

Left Side Slope 10.00 H:V

Right Side Slope 10.00 H:V

Bottom Width 20.00 ft

Discharge ' 13.00 cfs

Resulits

Depth : 0.18 ft

Flow Area ' 4.0 fi2

Wetted Perimeter ' 23.67 ft

Top Width 23.65 ft

Critical Depth - ‘ 0.23 ft

Critical Slope 0.7141 %

Velocity 3.26 ft/s

Velocity Head 0.17 ft

Specific Energy 0.35 ft

Froude Number 1.40

Flow Type Supercritical
Titie: untitied Project Engineer: Post, Buckley, Schuh & Jernigan, Inc.
1\..\511542_fis\upri\hydraulics\tds_uprr.fm2 PBS&J FlowMaster v6.1 [6140]
11/18/03 11:36:38 AM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 1 of 1




VELOCITY ESTIMATE EX5B
Cross Section for Trapezoidal Channel

Project Description

Worksheet
Flow Element
Method
Solve For

VELOCITY ESTIMATE EX5B
Trapezoidal Channei
Manning's Formula

Channel Depth

Section Data

Mannings Coefficient 0.017
Slope 1.5000 %
Depth 0.18 ft
Left Side Slope 10.00 H:V
Right Side Slope 10.00 H:V
Bottom Width 20.00 ft
Discharge 13.00 cfs
- ? .
0.1% ft
20.00 ft
V5.0 B
) H:1
NTS
Title: untitled Projeci Engineer: Post, Buckley, Schuh & Jernigan, Inc.
1\..\511542_fis\upri\hydraulics\tds_uprr.fm2 PBS&J " FlowMaster v6.1 [6140]
11/18/03 11:36:49 AM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA  (203) 755-1666 Page 1 of 1




VELOCITY ESTIMATE EX6B
Worksheet for Irregular Channel

Project Description

Worksheet VELOCITY ESTIMATE EX6B
Flow Element lrregular Channel

Method Manning's Formula

Solve For Channel Depth

Input Data

Slope 0.7500 %

Discharge 11.00 cfs

Options

Current Roughness Method
Open Channel Weighting Method
Closed Channel Weighting Method

Improved Lotter's Method
Improved Lotter's Method
Horton's Method

Results -
Mannings Coefficient . 0.017
Water Surface Elevation 0.55 ft
Elevation Range 0.00 to 2.00
Flow Area 4.4 ft2
Wetted Perimeter 23.63 ft
Top Width 23.08 ft
Actual Depth 0.55 ft
Critical Elevation 0.55 ft
Critical Slope 0.7211 %
Veiocity 2.52 ft/s
Velocity Head 0.10 ft
Specific Energy 0.65 ft
Froude Number 1.02
Flow Type Supercriticai
Roughness Segments
Start End Mannings
Station Station Coefficient
0+00.00 0+07.00 0.015
0+07.00 0+50.00 0.017

Natural Channel Points

IN...\511542_fis\upri\hydraulics\tds_uprr.fm2
11/18/03 11:37:10 AM

- -Station Elevation
() (ft)
0+00.00 2.00
0+00.00 0.60
0+05.50 0.50
0+05.50 0.00
0+07.00 0.13
0+07.00 0.17
0+43.00 0.89
0+50.00 1.03
0+50.00 2.00
Title: untitled

Project Engineer: Post, Buckley, Schuh & Jernigan, Inc.

PBS&J
© Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA

(203) 755-1666

FlowMaster v6.1 [6140]
Page 1 of 1




VELOCITY ESTIMATE EX6B

Cross Section for Irregular Channel

Project Description

Worksheet
Flow Element
Method
Solve For

VELOCITY ESTIMATE EX6B
Irregular Channel

Manning's Formula

Channel Depth

Section Data

11/18/03 11:37:24 AM

J

=

© Haestad Methods, Inc.

37 Brookside Road Waterbury, CT 06708 USA

(203) 755-1666

Mannings Coefficient 0.017
Slope ’ 0.7500 %
Water Surface Elevation 0.55 ft
Elevation Range 0.00 to 2.00
Discharge 11.00 cfs
2.00¢ @
1.50
1.00
0.50 s —
0+00.00 0+10.00 0+20.00 0+30.00 0+40.00 0+50.00
V:3.33333333B
H:1
NTS
1
[
i .
Titlet untitled Project Engineer: Post, Buckley, Schuh & Jernigan, Inc.
:\..\p11542_fiswupri\hydraulics\tds_uprr.fm2 PBS&J FlowMaster v6.1 [6140]

Page 1 of 1




l VELOCITY ESTIMATE EX7B
l Worksheet for Trapezoidal Channel
Project Description
' Worksheet VELOCITY ESTIMATE EX7B
Fiow Element Trapezoidal Channel
Method Manning's Formuia
' Solve For Channel Depth
input Data
Mannings Coefficient : 0.017
Siope . ) 1.3700 %
Left Side Slope 10.00 H:V
Right Side Slope 10.00 H:V
. Bottom Width 20.00 ft
Discharge 48.00 cfs
l Resuits
Depth . 0.40 ft
Flow Area ‘ 9.6 ft2
Wetted Perimeter - 28.03 ft
Top Width _ 27.99 ft
Critical Depth : 0.51 ft
Critical Slope 0.5604 %
l Velocity 5.00 ft/s
Velocity Head 0.38 ft
Specific Energy 0.79 ft
Froude Number 1.51
Flow Type Supercritical
Title: untitled Project Engineer: Post, Buckley, Schuh & Jernigan, Inc.
1\...\511542_fis\uprihydraulics\tds_uprr.fm2 ' PBS&J FlowMaster v6.1 {6140]
11/18/03 11:37:32 AM © Haestad Methods, inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 1 of 1




VELOCITY ESTIMATE EX7B
Cross Section for Trapezoidal Channel

Project Description

Worksheet

" Flow Element
Method
Solve For

VELOCITY ESTIMATE EX7B
Trapezoidal Channel
Manning's Formula

Channel Depth

Section Data

Mannings Coefficient 0.017
Slope 1.3700 %
Depth 0.40 ft
Left Side Slope 10.00 H:V
Right Side Slope 10.00 H:V
Bottom Width 20.00 ft
Discharge 48.00 cfs
- (_7 '
)
0.40 ft
20.00 ft
vis.o[\
: H:1
NTS
Titie: untitied Project Engineer: Post, Buckley, Schuh & Jernigan, Inc.
I1\...\511542_fis\upri\hydraulics\tds_uprr.fm2 PBS&J FlowMaster v6.1 {6140}

11/18/03 11:37:39 AM

© Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA

(203) 755-1666

Page 1 of 1




VELOCITY ESTIMATE EX8B
Worksheet for Trapezoidal Channel

Project Description

Worksheet VELOCITY ESTIMATE EX8B.
I Flow Element Trapezoidal Channel
Method Manning's Formula
Solve For Channel Depth
' Input Data
Mannings Coefficient 0.025
' Slope 2.0000 %
Left Side Slope 10.00 H:V
Right Side Siope 10.00 H:V
Bottom Width 20.00 ft
l Discharge 22.00 cfs
Results
' Depth 0.29 ft
Flow Area 6.5 f2
. Wetted Perimeter 25.74 ft
l Top Width 25.71 ft
Critical Depth 0.32 ft
_Critical Slope 1.3963 %
Velocity 3.37 ft/s
Velocity Head 0.18 ft
Specific Energy 0.46 ft
Froude Number 1.18
l Flow Type Supercritical
Title: untitied Project Engineer: Post, Buckiey, Schuh & Jernigan, inc.
l 1. \511542_fis\upri\hydraulics\tds_uprr.fm2 FlowMaster v6.1 [6140]
11/18/03 11:37:50 AM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 765-1666 Page 1 of 1




VELOCITY ESTIMATE EX8B
Cross Section for Trapezoidal Channel

Project Description

Worksheet
Fiow Element
Method

Solve For

VELOCITY ESTIMATE EX8B
Trapezoidal Channel
Manning's Formula

Channel Depth

Section Data

Mannings Coefficient 0.025
Slope ) 2.0000 %
Depth 0.29 ft
Left Side Slope 10.00 H:V
Right Side Slope 10.00 H:V
Bottom Width 20.00 ft
Discharge 22.00 cfs
-y hwd > )
B 1
0.29 ft
—1
20.00 ft
V5.0 B
H:1
NTS
Title: untitied Project Engineer: Post, Buckley, Schuh & Jernigan, Inc.
1\..\511542_fis\uprihydraulics\tds_uprr.fm2 PBS&J FlowMaster v6.1 [6140]

11/18/03 11:37:58 AM

© Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA  (203) 755-1666

Page 1 of 1




600

300

600 1200 2400

( IN FEET )
1 inch =600 ft.

Basin Flow Summary
EXISTING CONDITION
S| e [ au [ aw [vmoom

D (acres) (cfs) (cfs) (frs)
EX18 54.8 46 108 5.9
Ex2B 9.3 22 3.6
EX3B 2.3 6 2.3
EX4B 11.4 15 32 4.5
EX5B 4.7 6 13 3.3
EX6B 3.5 11 25
EX7B 19.3 20 48 5.0
EX8B 17.7 6 22 3.4

c1* NA 78 180 NA
ca* NA 24 67 NA

*Assumes no flow removed by existing drop inlets

Actual C1 - 100-Year flow in Wamm Springs after drop
inlet removal and filow split at Section B-B = 87 cfs

Actual C2 - 100-Year fiow discharging to golf course
including drop inlet removal & Area A = 149cfs

Flow in Green Valley Pkwy, assuming drop inlet

removal, at Section A-A = 24 cfs

LEGEND

EX1B

—®

Basin Name

Basin Boundary

Flow Arrow

Cross-Section

Combination Point

Local Pipe

Drop Inlet

X

<@>
|

ENGIN ING - PLANNING - SU|

2270 Corpo i
2270 106p rate Circle
Henderson, Nevada
Telanhane: 702
elephone:
Fc:x:p 702/26

NG - CONSTRUCTION VICES

283—7275
—7200

|

GURE B

/




AREA C

g

HEC-1 Analysis & Figure C
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HYDROLOGIC CRITERIA AND DRAINAGE DESIGN MANUAL

TIME OF CONCENTRATION
PBS&J, Inc. : _ DEVELOPMENT: AREA C
Project No. : 511542.00 .
File: STORFRM4.XLS CALCULATED BY : BKL ' DATE: October, 2003
SUB-BASIN INITIAL / OVERLAND TRAVEL TIME Tc Te CHECK FINAL | - Tiag REMARKS
DATA TIME (Ti) ) URBANIZED BASINS Te
. LAND . TOTAL Tc= Te= Tiag=
DESIG: CN K’ AREA | AREA | LENGTH | SLOPE Ti LENGTH SLOPE | COVER | VELOCITY* | Tt | Te=Ti+Tt | LENGTH | (L/180}+10 : 0.6Tc/60 Qy00/Q40
(acres) | (mi2) (") (%) (min) (") (%) k (fps) (min) (min) {f) (min) (min) (nrs)- (cfs)
(1 @ (3) @ (5) (6) @ (8) (9) (10) (1) (12) (13 (14)
EXI1C 89.0| 0.785 22.3 | 0.0348 150 1.0 6.9 1500 1.7 NA 4.61 5.4 12.4 1650 19.2 12.4 0.124

Tc=Ti+Tt Ti=1.8(1.1-K)LM/2/8M/3 - .
* The velocity in column 9 is based on approximate channel properties.

Tlag = 0.6Tc K =0.0132 (CN) - 0.39

REFERENCE : ' . STANDARD FORM 4
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*
.
*
.
*
*

FLOOD HYDROGRAPH PACKAGE (HEC-1)
_ JUN 1998
VERSION 4.1

*
*
*
*
*
RUN DATE  26FEBO4 TIME 10:16:23 *
*
*

R L T T T T T T T Y

aread.out

L e e e T

* *
. U.S. ARMY CORPS OF ENGINEERS .
. HYDROLOGIC ENGINEERING CENTER .
* 609 SECOND STREET *
* DAVIS, CALIFORNIA 95616 *
* (916) 756-1104 *
(] .
* *

LR Y R s et E]

THIS PROGRAM REPLACES ALL PREVIOUS VERSIONS OF HEC-1 KNOWN AS HEC1 (JAN 73), HEC1GS, HEC1DB, AND HEC1KW.

THE DEFINITIONS OF VARIABLES ~RTIMP- AND -RTIOR- HAVE CHANGED FROM THOSE USED WITH THE 1973~STYLE INPUT STRUCTURE.
THE DEFINITION OF -AMSKK- ON RM-CARD WAS CHANGED WITH REVISIONS DATED 28 SEP 81. THIS IS THE FORTRAN77 VERSION

NEW OPTIONS: DAMBREAK OUTFLOW SUBMERGENCE ,
- DSS:READ TIME SERIES AT DESIRED CALCULATION INTERVAL

KINEMATIC WAVE: NEW FINITE DIFFERENCE ALGORITHM

LINE Dol 2 3o 4. Seiivnn. 6...
1 ID LA AR AR 22 2222 222222 22X 22
2 pis) File: AREAC.DAT *
3 1D OCTOBER 2003 *
4 bes) *
5 Eh) UPRR FIS *
6 b)) EXISTING DRAINAGE CONDITIONS *
7 D *
8 ID HhA AR R AT ARSI R A ARk R bR T AR RN dhh
9 hon)
*DIAGRAM
*h FREE LA 2 d
- 10 IT 3 0 0 300
11 10 5 0 0
12 N 5 0 0
13 JR PREC  0.57  1.00
"
14 KK EX1C
15 KM  EXISTING RESIDENTIAL BASIN
16 BA 0.0348
17 PB 2.77
18 pC .000 .020 .057 .070 .087 .108
19 BC .130 .130 .130 1133 140 .142
20 PC .190 197 .199 .200 .201 .204
21 2C .253 .256 .270 .278 .281 .283
22 PC .499 .590 710 744 .781 .812
23 PC .860 .868 .876 .888 .910 .926
24 pC .982 .985 .987 .989 .990 .993
25 pC .998  .999  1.00
26 LS 0 89
27 UD 0.124 -
*
28 zz
SCHEMATIC DIAGRAM OF STREAM NETWORK
NPUT .
LINE (V) ROUTING (--->) DIVERSION OR PUMP FLOW
NO. (.)  CONNECTOR (<---) RETURN OF DIVERTED OR PUMPED FLOW
14 EX1C
*#*) RUNOFF ALSO COMPUTED AT THIS LOCATION
AR SRR 2 2 g e e R R R R R L R R R 2
FLOOD HYDROGRAPH PACKAGE (HEC-1)
JUN 1998 .
. VERSION 4.1 *
*
RUN DATE 26FEB04 ~ TIME 10:16:23 o
*
WA R AR R R R RN AR AR AT AN S RN NI RR I AN R AR AN hd
A AR SRS R 222222222
, File: AREAC.DAT *
OCTOBER 2003 .
Page 1

SINGLE EVENT DAMAGE CALCULATION, DSS:WRITE STAGE FREQUENCY,

LOSS RATE:GREEN AND AMPT INFILTRATION

HEC-1 INPUT

.124
.148
.214
.295
.819
.937
.993

.130
.158
.229
L322
.835
. 950
.994

PAGE 1

....... 9......10
.130 .130
.172 .181
.241 .249
.352 .409
.851 .856
.970 .976
-995 .998

LR R e R R e T 2T

*
* U.S. ARMY CORPS OF ENGINEERS
* HYDROLOGIC ENGINEERING CENTER
* 609 SECOND STREET

* DAV1S, CALIFORNIA 95616

* {916) 756-1104

*
*

*
)
.
L]
*
*
-
*

L R e R e 22 )
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11 10

IT

Jp

OPERATION

aread.out

. . *
UPRR FIS *
EXISTING DRAINAGE CONDITIONS .

*
*

AR e R T s

OUTPUT CONTROL VARIABLES

IPRNT S5 PRINT CONTROL
IPLOT 0 PLOT CONTROL
QSCAL 0. HYDROGRAPH PLOT SCALE

HYDROGRAPH TIME DATA .
NMIN MINUTES IN COMPUTATION INTERVAL

IDATE 1 0 STARTING DATE
ITIME 0000 STARTING TIME
NQ 300 NUMBER OF HYDROGRAPH ORDINATES
NDDATE 1 0 ENDING DATE
NDTIME 1457 ENDING TIME
ICENT 19 CENTURY MARK
COMPUTATION INTERVAL .05 HOURS

TOTAL TIME BASE 14.95 HOURS

ENGLISH UNITS

DRAINAGE AREA SQUARE MILES
* PRECIPITATION DEPTH INCHES
LENGTH, ELEVATION FEET
FLOW CUBIC FEET PER SECOND
STORAGE VOLUME ACRE-FEET
SURFACE AREA ACRES
TEMPERATURE - . DEGREES FAHRENHEIT

MULTI-PLAN OPTION C
NPLAN 1 NUMBER OF PLANS

MULTI-RATIO .OPTION
RATIOS OF PRECIPITATION
.57 . 1.00

PEAK FLOW AND STAGE (END-OF-PERIOD) SUMMARY FOR MULTIPLE PLAN-RATIO ECONOMIC COMPUTATIONS
FLOWS IN CUBIC FEET PER SECOND, -AREA IN SQUARE MILES
TIME TO PEAK.IN HOURS

RATIOS APPLIED TO PRECIPITATION

HYDROGRAPH AT

+

STATION AREA PLAN RATIO 1 RATIO 2
.57 1.00

EX1C .03 1 FLOW 23. 53.
TIME 3.55 3.55

*** NORMAL END OF HEC-1 *++

Page 2
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VELOCITY ESTIMATE FOR EX1C
Worksheet for Irregular Channel

Project Description

VELOCITY ESTIMATE FOR EX1D

- Worksheet

Flow Element Irregular Channel
Method Manning's Formula
Soive For Channel Depth
Input Data

Slope 1.7000 %

Discharge 53.00 cfs

~ Options

- Current Roughness Method
Open Channel Weighting Method

Improved Lotter's Method

Improved Lotter's Method

Project Engineer: Post, Buckley, Schuh & Jernigan, inc.

Closed Channel Weighting Method Horton's Method
Results.
Mannings Coefficient 0.017
Water Surface Elevation - 0.54 ft
Elevation Range 0.00 to 2.00
Flow Area 11.5 ft2
Wetted Perimeter 46.44 ft
Top Width 4574 ft
Actual Depth 0.54 ft
Critical Elevation 0.64 ft
Critical Slope 0.5882 %
Velocity 4.61 ft/s
Velocity Head 0.33 ft
‘Specific Energy 0.87 ft
Froude Number 1.62
Flow Type Supercritical
Roughness Segments
Start End Mannings
Station Station Coefficient
0+00.00 0+06.50 0.015
0+06.50 0+42.50 0.017
0+42.50 0+48.00 0.015
Natural Channe! Points
Station Elevation
(ft) (f)

0+00.00 2.00

0+00.00 0.46

0+04.00 0.38

0+04.38 0.38

0+05.50 0.00

0+06.50 0.09

0+24.00 0.44

0+42.50 0.17

- 0+42.50 0.13
0+44.00 0.00
0+44.00 0.50
Title: untitied
I\..\611542_fis\upri\hydraulics\tds_uprr.fm2 PBS&J

02/26/04 10:20:38 AM

© Haestad Methods, Inc.

37 Brookside Road Waterbury, CT 06708 USA

(203) 755-1666

FlowMaster v6.1 [6140]
Page 1 of 2




VELOCITY ESTIMATE FOR EX1C
Worksheet for Irregular Channel

Natural Channel Points

Station Elevation
(M U
0+48.00 0.60
0+48.00 i - 2.00
Title: untitied Project Engineer: Post, Buckley, Schuh & Jernigan, Inc.
1\...\511542_fis\upri\hydraulics\tds_uprr.fm2 PBS&J FlowMaster v6.1 [(6140]

02/26/04 10:20:38 AM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA  (203) 755-1666 ’ Page 2 of 2




VELOCITY ESTIMATE FOR EX1C
Cross Section for Irregular Channel

Project Description

~ Worksheet
Flow Element
Method
Solve For

VELOCITY ESTIMATE FOR EX1D
Irregular Channel

Manning's Formula

Channel Depth

Section Data

Mannings Coefficient 0.017
Slope ' 1.7000 %
Water Surtace Elevation 0.54 ft
Elevation Range - ' 0.00 to 2.00
Discharge 53.00 cfs
$2.00¢
1.50
1.00
0.50 k\‘r —
0.00 : —J
0+00.00 0+10.00 0+20.00 0+30.00 0+40.00 0+50.00
v:3.33333333]\
H:1
NT_S
Title: untitled Project Engineer: Post, Buckley, Schuh & Jernigan, Inc.
:\...\511542_fis\uprnhydraulics\tds_uprr.fm2 PBS&J FlowMaster v6.1 (6140]

02/26/04 10:20:56 AM

© Haestad Methods, Inc.

37 Brookside Road Waterbury, CT 06708 USA

(203) 755-1666

Page 1 of 1




Basin Flow Summary

EXISTING CONDITION

BASIN / BASIN

Qs Qe | VELOCITY
COMB PT AREA
ID (acres) {cfs) (cfs) (fps)

EX1C 22.3 23 53 4.61

LEGEND
EX1C Basin Name
Basin Boundary
— Flow Arrow
@ Cross-Section
ee——— Local Pipe

GRAPHIC SCALE

2270 Corpo Ci
Saite 100p rate Circle
Henderson, Nevada

L e T o _______ Floodzone

Tolemho 702/263—7275
ele one: —
Fax 7027265 %560 2

ENGINEERING - PLANNING - SURVEYING - CONSTRUCTION SERVICES

FIGURE C
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HEC-1 Analysis & Figure D
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HYDROLOGIC CRITERIA AND DRAINAGE DESIGN MANUAL

TIME OF CONCENTRATION

K =0.0132 (CN) - 0.39

PBS&J, Inc. . DEVELOPMENT: AREAD -
Project No. : 511542.00 , . :
File: STDRFRM4.XLS CALCULATED BY : BKL DATE: NOVEMBER, 2003
SUB-BASIN INITIAL / OVERLAND TRAVEL TIME Tc Te CHECK FINAL Tiag REMARKS
DATA TIME (Ti) {T1) ) URBANIZED BASINS Tc i
. o LAND TOTAL Te= Te= Tlag=
DESIG: cN K AREA AREA | LENGTH SLOPE Ti LENGTH SLOPE COVER | VELOCITY* Tt Te=Ti+Tt | LENGTH (L/180)+10 0.6Tc/60 Q400/Q10
(acres) (mir2} (/] (%) (min) ) (%) k {fos) (min) {min) () {min) {min) (hrs) (cfs)
(1 @) ® | (4) )] 6 g (8) 9) (10} (1 (12) (13) (14) '
EX1D 16.5 | 0.0258 100 2500 1.50 11.5 16.9 2600 | 24.4 16.9 0.169
L EX2D 2FEA28 710020051100 {12000 1 T 150 U550 130 17.2% 1037 40,1037
EX3D 12.3 | 0.0192 100 1.50 5.6 0.104
EX4D 223 01500348 5 100+ #1:50 5" PR 1541500 - 7010157
EX5D 24.0 75 1.50 : 5.5 1575 .
CEX6D o0 550 4150 5 107554
EX7D 83 | 0.0130 75 3.00 47 1075
Te=Ti+ Tt Ti=1.8(1.1-K)LAM/2/SM/3 .
* The velocity in column 9 is based on approximate channel propel"tigs.
Tiag = 0.6Tc '

REFERENCE :

STANDARD FORM 4




areae.out .
bR R R R R A AR a2 gtd KRNI kR AR TR AR RN N AR RN KA TR R R AR NN L
* : .

«

+* *
FLOOD HYDROGRAPH PACKAGE (HEC-1} . . U.S. ARMY CORPS OF ENGINEERS
JUN 1998 * . HYDROLOGIC ENGINEERING CENTER
"VERSION 4.1 ° * * 609 SECOND STREET
* : * DAVIS, CALIFORNIA 95616
* *
* *
* *

RUN DATE 01APR04 TIME 07:24:41 (916) 756-1104-

*
. *
* *
* *
* »
* *
* *
* *

TR T R T T R T T T T T ]

-

M

L

i g
>

X
X
XXXXXXX XXXX X XXXXX
X -
X

)
> P
P e
g tal

THIS PROGRAM REPLACES ALL PREVIOUS VERSIONS OF HEC-1 KNOWN AS HEC1 (JAN 73), HEC}GS, HEC1DB, AND HEC1KW.

THE DEFINITIONS OF VARIABLES -RTIMP- AND -RTIOR- HAVE CHANGED FROM THOSE USED WITH THE 1973-STYLE INPUT STRUCTURE.
THE DEFINITION OF -AMSKK- ON RM-CARD WAS CHANGED WITH REVISIONS DATED 28 SEP 81. THIS IS THE FORTRAN77 VERSION
NEW OPTIONS: DAMBREAK OUTFLOW SUBMERGENCE , SINGLE EVENT DAMAGE CALCULATION, DS$:WRITE STAGE FREQUENCY,

DSS:READ TIME SERIES AT DESIRED CALCULATION INTERVAL LOSS RATE:GREEN AND AMPT INFILTRATION

KINEMATIC WAVE: NEW FINITE DIFFERENCE ALGORITHM

HEC-1 INPUT : ‘ : PAGE 1

_
-
:
g
-
N
v
;
;
;
;
;
.
o

ID *rE R AR AR AR AR A R AR R AR RN R RN AR A W
D File: AREAD.DAT
iD OCTOBER 2003

»
*
. w
UPRR FIS *
EXISTING DRAINAGE CONDITIONS  *

*

*

b R R R R 2 Y

W1 A WN
HH
oo

N D
. *DIAGRAM
_‘Q-ﬁ FREE ok
1' o IT 3 0 0 300
11 10 5 - 0 0
12 IN 5 0 0
. 13 . JR  PREC 0.57 1.00
. Pl
14 KK EXSD
15 KM  EXISTING RESIDENTIAL/COMMERCIAL BASIN
~ : 16 BA 0.0375 .
17 PB 2.77 :
. 18 PC .000 .020 .057 .070 .087 .108 .124 .130 .130 .130
19 PC .130 .130 .130 .133 .140 142 .148 .158 172 .181
20 pC .190 .197 .199 .200 .201 .204 .214 .229 .241 .249
21 PC .251 .256 .270 .278 .281 .283 .295 .322 .352 .409
. 22 PC .499 .590 .710 744 .781 .812 .819 .835 .851 .856
23 PC .860 .868 .876 .888 .910 .926 .937 .950 .970 .976
24 PC .982 .985 .987 .989 .990 .993 993 .994 .995 .998
o 25 PC .998 . .999 1.00
26 LS 0 87.5
27 uUD  0.096
*
28 KK ' EX1D
28 KM  EXISTING RESIDENTIAL BASIN
30 " BA 0.0258 - .
31 LS 0 84.5
32 UD  0.169
*
33 KK  EX6D
34 KM  EXISTING COMMERCIAL
i 35 BA 0.0109
36 LS 0 94
. 37 UD  0.082
*
38 KK C1 :
39 KM COMBINE BASINS EX1D EX6D AND EXSD
18 40 HC 3
. *
1 HEC-1 INPUT } PAGE 2
e LINE ID...... I N 20000 [ DY SN S [ FP T B 9......10
41 KK  EX2D
42 KM  EXISTING RESIDENTIAL BASIN
43 BA 0.0200
- 44 LS, 0 87.5
Page 1

§

1
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-l NE e

I

a\

- -

-l Wl

. areae.out
0.103
EX3D
EXISTING RESIDENTIAL BASIN
0.0192
0 87.5
0.104

Cc2 .
COMBINE BASINS EX2D AND EX3D
2

EX4D
EXISTING RESIDENTIAL BASIN
0.0348
0 87.5
0.101

EX7D
EXISTING APARTMENT COMPLEX
0.0130
0 23
0.083

SCHEMATIC DIAGRAM OF STREAM NETWORK

45 D
*
46 KK
47 KM
48 BA
49 LS
50 . w
*
51 KK
‘52 KM
53 HC
*
54 KK
55 XM
56 BA
57 LS
58 UD
p
59 KK
60 KM
61 BA
62 LS
63 uD
.
64 2z
1
INPUT
LINE (V) ROUTING
NO. (.) CONNECTOR
14 EXSD
28 v EX1D
33 v
38 Cloviieiinn..,
41 . EX2D
46
51 . c2
54
59 .

.(~~—>) DIVERSION OR PUMP FLOW

(<~~-) RETURN OF DIVERTED OR PUMPED FLOW

" EX7D

(**+} RUNOFF ALSO COMPUTED AT THIS LOCATION

R R R R e e T

*

FLOOD HYDROGRAPH PACKAGE
. JUN 1998
VERSION 4.1

.
*
*
*
.
(]
*

RUN DATE  O01APRO4 TIME 07:24:41

AR R e T Y

(HEC-1}

*
.
*
*
*
*
*
*

R T T T Y

File: AREAD.DAT
OCTOBER 2003

*
*
*
UPRR FIS *
EXISTING DRAINAGE CONDITIONS .

*

»

R D T T 2

11 10 OUTPUT CONTROL VARIABLES
RNT 5 PRINT CONTROL
IPLOT 0 PLOT CONTROL
QSCAL 0. HYDROGRAPH PLOT SCALE
IT HYDROGRAPH TIME DATA
3 MINUTES IN COMPUTATION INTERVAL
IDATE 1 0 STARTING DATE .
ITIME 0000 STARTING TIME :
N 300 NUMBER OF HYDROGRAPH ORDINATES
NDDATE 1 0 ENDING DATE

Page 2

LR T R e R T

* *
* U.S. ARMY CORPS OF ENGINEERS b
. HYDROLOGIC ENGINEERING CENTER *
* 609 SECOND STREET *
* DAVIS,  CALIFORNIA 95616 *
* (916) 756-1104 *
. *
* *

R T T T L




- = = - .

. areae.out
NDTIME . 1457 ENDING TIME
ICENT '19 CENTURY MARK
COMPUTATION INTERVAL . .05 HOURS

TOTAL TIME BASE 14.95 HOURS
ENGLISH UNITS

DRAINAGE AREA SQUARE MILES
PRECIPITATION DEPTH INCHES
LENGTH, ELEVATION FEET
FLOW CUBIC FEET PER SECOND
STORAGE VOLUME ACRE-FEET
SURFACE AREA ACRES .
TEMPERATURE DEGREES FAHRENHEIT
JP MULTI-PLAN OPTION
NPLAN 1 NUMBER OF PLANS
JR MULTI-RATIO OPTION
RATIOS OF PRECIPITATION
.57 1.00

PEAK FLOW AND STAGE - (END-OF-PERIOD) SUMMARY FOR MULTIPLE PLAN-RATIO -ECONOMIC COMPUTATIONS
FLOWS IN CUBIC FEET PER SECOND, AREA IN SQUARE MILES
TIME TO PEAK IN HOURS

RATIOS APPLIED TO PRECIPITATION

OPERATION STATION AREA PLAN ’ RATIO 1 RATIO 2
.57 1.00
HYDROGRAPH AT .
+ EX5D .04 1 FLOW 24. 58.
. TIME 3.55 3.55
HYDROGRAPH AT
+ - EX1D .03 1 FLOW 11. 30.
. T TIME 3.60 3.60 ’ .
HYDROGRAPH AT .
+ EX6D .01 1 FLOW 11. 21.
TIME 3.50 3.50
3 COMBINED AT .
+ C1 .07 1 FLOW 44. 107.
TIME 3.55 3.55
.HYDROGRAPH AT
+ : EX2D .02 1 FLOW - 12. 30.
TIME 3.55 3.55
HYDROGRAPH AT . .
+ EX3D ©o.02 1 FLOW 12. 29.
TIME 3.55 3.55
2 COMBINED AT
+ c2 .04 1 FLOW . 24, 60.
. TIME 3.55 3.55
HYDROGRAPH AT
+ EX4D .03 1 FLOW 22, . 53.
TIME 3.55 3.55
HYDROGRAPH AT
+ EX7D .01 1 FLOW 12, 24.
TIME 3.55 3.50

*** NORMAL END OF HEC-1 ***
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VELOCITY ESTIMATE FOR EX1D
Worksheet for Irregular Channel

Project Description

Worksheet VELOCITY ESTIMATE FOR EX1E
Flow Element Irregular Channel

Method Manning's Formula

Solve For Channel Depth

Input Data .

Slope 1.5000 %

Discharge 73.00 cfs

Options

. Current Roughness Method
Open Channel Weighting Method -

improved Lotter's Method
Improved Lotter's Method

Project Engineer: Post, Buckley, Schuh & Jemigan, Inc.

Closed Channel Weighting Method Horton's Method
Results
Mannings Coefficient 0.016
Water Surface Elevation 0.61 ft
Elevation Range 0.00 to 2.00
Flow Area 14.6 ft2
Wetted Perimeter 48.78 ft
Top Width 48.00 ft
Actual Depth 0.61 ft
Critical Elevation 0.72 ft
Critical Slope 0.5374 %
Velocity 4.99 fi/s
Velocity Head 0.39 ft
Specific Energy 1.00 ft
Froude Number 1.59
Fiow Type Supercritical
Roughness Segments
Start End Mannings
Station Station Coefficient
0+00.00 0+06.50 - 0.015
0+06.50 0+42.50 0.017
0+42.50 0+48.00 0.015
.- Natural Channel Points
Station Elevation
(f) (fr)

0+00.00 2.00

0+00.00 0.46

0+04.00 0.38

0+04.38 0.38

0+05.50 ' 0.00

0+06.50 0.09

0+24.00 0.44

0+42.50 0.17

0+42.50 0.13

0+44.00 0.00

0+44.00 0.50

Title: untitled
1\..A511542_fis\upri\hydraulics\tds_uprr.fm2 PBS&J

02/26/04 11:04:34 AM

© Haestad Methods, Inc.

37 Brookside Road Waterbury, CT 06708 USA

(203) 755-1666

FlowMaster v6.1 {6140}
Page 1 of 2
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VELOCITY ESTIMATE FOR EX1D
Worksheet for Irregular Channel

Natural Channel Points

Station Elevation
(ft) (tt)
0+48.00 0.60
0+48.00 2.00
Title: untitled } Project Engineer: Post, Buckley, Schuh & Jernigan, Inc.
I\..\611542_fis\upri\hydraulics\tds_ uprr.fm2 PBS&J FlowMaster v6.1 [6140]
02/26/04 11:04:34 AM ~ © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA  (203) 755-1666 Page 2 of 2
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VELOCITY ESTIMATE FOR EX1D
Cross Section for Irregular Channel

Project Description

Worksheet
Flow Element
Method

Solve For

VELOCITY ESTIMATE FOR EX1E
Irregular Channel

Manning's Formula

Channel Depth

Section Data

Mannings Coefficient "0.016
Slope 1.5000 %
Water Surface Elevation 0.61 ft
Elevation Range 0.00 to 2.00
Discharge 73.00 cfs
2.00¢ f‘
1.50
1.00
- .
0.00 : 5
0+00.00 0+10.00 0+20.00 0+30.00 0+40.00
Title: untitled
I\..\511542_fis\uprihydraulics\tds_uprr.fm2 PBS&J

02/26/04 11:04:41 AM

© Haestad Methods, Inc.

Project Engineer: Post, Buckley, Schuh & Jernigan, Inc.
FlowMaster v6.1 {6140}

0+50.00

V:3.33333333\

37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666

H:1
NTS
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VELOCITY ESTIMATE FOR EX2D
Worksheet for Irregular Channel

Project Description

Worksheet VELOCITY ESTIMATE FOR EX2E
Flow Element Irregular Channel

Method Manning's Formula

Solve For Channel Depth

Input Data

Slope 1.5000 %

Discharge 30.00 cfs

Options

Current Roughness Method
Open Channel Weighting Method
Closed Channel Weighting Method

Improved Lotter's Method
improved Lotter's Method
Horton's Method

Project Engineer: Post, Buckiey, Schuh & Jernigan, Inc.

Results
Mannings Coefficient 0.016
Water Surface Elevation 0.47 ft
Elevation Range 0.00 to 2.00
Flow Area - 8.3 fi2.
Wetted Perimeter - 44,60 ft
Top Width 44.00 ft
Actual Depth 0.47 ft
Critical Elevation 0.53 ft
Critical Slope 0.6400 %
Velocity 3.62 ft/s
Velocity Head 0.20 ft
Specific Energy 0.68 ft
Froude Number 1.47
Flow Type Superecritical
Roughness Segments
Start End Mannings
" Station Station Coefficient
0+00.00 0+06.50 0.015
0+06.50 0+42.50 0.017
0+42.50 0+48.00 0.015
Natural Channel Points
Station Elevation
(ft) (ft)
0+00.00 2.00
0+00.00 0.46
0+04.00 0.38
0+04.38 0.38
0+05.50 0.00
0+06.50 0.09
0+24.00 0.44
0+42.50 . 017
0+42.50 0.13
0+44.00 0.00
0+44.00 0.50
Title: untitied »
1\..\511642_fis\upri\hydraulics\tds_uprr.fm2 PBS&J

02/26/04 11:04:51 AM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA

(203) 755-1666

FlowMaster v6.1 [6140]
Page 1 of 2
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VELOCITY ESTIMATE FOR EX2D
Worksheet for Irregular Channel

Natural Channe! Points

Station Elevation
(ft) (ft)
0+48.00 0.60
0+48.00 2.00
Title: untitled Project Engineer: Post, Buckley, Schuh & Jernigan, Inc.
1\..\511542_fis\uprihydraulics\tds_uprr.fm2 PBS&J FlowMaster v6.1 [6140]

02/26/04 11:04:51 AM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA

(203) 755-1666

Page 2 of 2




VELOCITY ESTIMATE FOR EX2D
Cross Section for Irregular Channel

Project Description

Worksheet
Flow Element
Method

Solve For

VELOCITY ESTIMATE FOR EX2E
trregular Channel

Manning's Formula

Channel Depth

Section Data

Mannings Coefficient "0.016
Slope 1.5000 %
Water Surface Elevation "0.47 ft
Elevation Range 0.00 to 2.00
Discharge 30.00 cfs
2.00¢ ,\l
1.50
1.00
0.50 —ﬁ*f :
. o~ . . Vol
0.00 : *“"I
0+00.00 0+10.00 - 0+20.00 0+30.00 0+40.00 0+50.00
V:3.33333333[¥
H:1
NTS
Title: untitied Project Engineer: Post, Buckley, Schuh & Jernigan, Inc.
1\..\511542_fis\upri\hydraulics\tds_uprr.fm2 PBS&J FlowMaster v6.1 [6140]

02/26/04 11:04:59 AM

- © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA

(203) 755-1666

Page 1 of 1
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VELOCITY ESTIMATE FOR EX3D
Worksheet for Irregular Channel

Project Description

VELOCITY ESTIMATE FOR EX3E

Worksheet

Flow Element Irregular Channel
Method Manning's Formula
Solve For Channel Depth
Input Data

Siope 1.5000 %

Discharge 29.00 cfs

Options

Current Roughness Method
Open Channel Weighting Method
Closed Channel Weighting Method

Improved Lotter's Method
Improved Lotter's Method
Horton's Method

Project Engineer: Post, Buckley, Schuh & Jernigan, Inc.

Results.
Mannings Coefficient 0.016
Water Surface Elevation 0.47 ft
Elevation Range 0.00 to 2.00
Flow Area 8.1 ft2
" Wetted Perimeter 44.59 ft
Top Width 44.00 ft
Actual Depth 0.47 ft
Critical Elevation 0.52 ft
Critical Slope 0.6430 %
Velocity 3.58 ft/s
Velocity Head 0.20 ft
‘Specific Energy 0.67 ft
Froude Number 1.47
Flow Type Supercritical
Roughness Segments
Start End Mannings
Station Station Coefficient
0+00.00 0+06.50 0.015
0+06.50 0+42.50 0.017
0+42.50 0+48.00 0.015
- Natural Channel Points
Station Elevation
(ft) (ft)
0+00.00 2.00
0+00.00 0.46
0+04.00 0.38
0+04.38 0.38
0+05.50 0.00
0+06.50 0.09
0+24.00 0.44
0+42.50 0.17
0+42.50 0.13
0+44.00 0.00
0+44.00 0.50
Title: untitied
I\..\511542_fis\upri\hydraulics\tds_uprr.fm2 PBS&J

02/26/04 11:05:09 AM

© Haestad Methods, inc.

37 Brookside Road Waterbury, CT 06708 USA

(203) 755-1666

FlowMaster v6.1 [6140]

Page 1 of 2




. VELOCITY ESTIMATE FOR EX3D
' Worksheet for Irregular Channel
Natural Channel Points
Station Elevation
[ (ft)
0+48.00 0.60
. 0+48.00 2.00
Title: untitied Project Engineer: Post, Buckley, Schuh & Jernigan, Inc.
1\..\5115642_fis\upri\hydraulics\tds_uprr.fm2 PBS&J FlowMaster v6.1 [6140]
02/26/04 11:05:09 AM © Haestad Methods, inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 ) Page 2 of 2




VELOCITY ESTIMATE FOR EX3D
Cross Section for Irregular Channel

Project Description

~ Worksheet ) VELOCITY ESTIMATE FOR EX3E
Flow Element Irregular Channe!
Method Manning's Formula
Solve For Channel Depth

Section Data

Mannings Coefficient ~0.016
Slope © 1.5000 %
Water Surface Elevation : : 0.47 ft
Elevation Range . 0.00 to 2.00
Discharge 29.00 cfs
2.00¢ - : Yo
1.50}
1.00
0.00 o —=J
0+00.00 0+10.00 0+20.00 0+30.00 0+40.00 0+50.00
V:3.33333333B
‘ H:1
NTS
Title: untitled ‘ ) ' Project Engineer: Post, Buckley, Schuh & Jernigan, Inc.
I\..\611542_fis\upri\hydraulics\tds_uprr.fm2 PBS&J : FlowMaster v6.1 {6140]
02/26/04 11:05:18 AM © Haestad Methods, inc. 37 Brookside Road Waterbury, CT 06708 USA  (203) 755-1666 Page 1 of 1




VELOCITY ESTIMATE FOR EX4D
Worksheet for Irregular Channel

Project Description

VELOCITY ESTIMATE FOR EX4E

_ Worksheet
Flow Element Irregular Channel
Method Manning's Formula
Solve For Channel Depth
Input Data
Slope 1.5000 %
Discharge 53.00 cfs
~ Options

- Current Roughness Method
Open Channe! Weighting Method
Closed Channel Weighting Method

Improved Lotter's Method
Improved Lotter's Method

Horton's Method

02/26/04 11:05:29 AM

Ve

_

© Haestad Methods, Inc.

37 Brookside Road Waterbury, CT 06708 USA

' ‘ Results.
Mannings Coefficient 0.017
l Water Surface Elevation 0.55 ft
Elevation Range 0.00 to 2.00
Flow Area 12.0 f?
Wetted Perimeter 46.86 ft
' Top Width 46.15 ft
Actual Depth 0.55 ft
Critical Elevation 0.64 ft
Critical Slope 0.5863 %
l Velocity 4.43 fi/s
Velocity Head 0.31 ft
) Specific Energy 0.86 ft
l Froude Number 1.53
Flow Type Superecritical
' Roughness Segments
Start End Mannings
' Station Station Coefficient
l 0+00.00 0+06.50 0.015
0+06.50 0+42150 0.017
0+42.50 0+48.00 0.015
. . Natural Channel Points
Station Elevation
(ft) (ft)
l 0+00.00 2.00
0+00.00 0.46
0+04.00 0.38
l 0+04.38 0.38
0+05.50 0.00
0+06.50 : 0.09
0+24.00 0.44
l 0+42.50 017
0+42.50 ) 0.13
0+44.00 0.00
l 0+44.00 0.50
Title: untitled
l 1\..\511542_fis\uprihydraulics\tds_uprr.fm2 PBS&J

Project Engineer: Post, Buckley, Schuh & Jernigan, inc.

(203) 755-1666

FlowMaster v6.1 [6140]
Page 1 of 2




VELOCITY ESTIMATE FOR EX4D
Worksheet for Irregular Channel

Natural Channel Points

Station Elevation
() ()
0+48.00 0.60
0+48.00 2.00
i

Title: untitied : Project Engineer: Post, Buckley, Schuh & Jernigan, inc.
I1\..\5115642_fis\upri\hydraulics\tds_uprr.fm2 PBS&J FlowMaster v6.1 {6140]
02/26/04 11:05:29 AM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 2 of 2




VELOCITY ESTIMATE FOR EX4D
Cross Section for Irregular Channel

Project Description

Worksheet
Flow Element
Method
Solve For

VELOCITY ESTIMATE FOR EX4E
Irregular Channel

Manning's Formula

Channel Depth

Section Data

Mannings Coefficient 0.017
Siope 1.5000 %
Water Surface Elevation 0.55 ft
Elevation Range 0.00 to 2.00
Discharge 53.00 cfs
2.00¢
1.50
1.00
0.50 ! =
0.00 g ) ﬂ\r
0+400.00 0+10.00 0+20.00 0+30.00 0+40.00 0+50.00
V:3.33333333B
TH:1
N'l_'S
Title: untitled Project Engineer: Post, Buckley, Schuh & Jernigan, Inc.
I\..\511542_fis\upri\hydraulics\tds_uprr.fm2 PBS&J ) FlowMaster v6.1 [6140)

02/26/04 11:05:36 AM

© Haestad Methods, Inc.

37 Brookside Road Waterbury, CT 06708 USA

(203) 755-1666

Page 1 of 1
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VELOCITY ESTIMATE FOR EX5D
Worksheet for Irregular Channel

Project Description

~ Worksheet VELOCITY ESTIMATE FOR EX5E
Flow Element Irregular Channel
Method Manning's Formula
Solve For Channel Depth
Input Data
Slope 1.5000 %
Discharge 58.00 cfs
Options

- Current Roughness Method
Open Channel Weighting Method
Closed Channel Weighting Method

Improved Lotter's Method
Improved Lotter's Method
Horton's Method

Project Engineer: Post, Buckley, Schuh & Jernigan, Inc.

Results
Mannings Coefficient 0.016
Water Surface Elevation 0.57 ft
Elevation Range 0.00 to 2.00
Flow Area 12.7 ft2
Wetted Perimeter 47.49 #
Top Width 46.76 ft
Actual Depth 0.57 ft
Critical Elevation 0.66 ft
Critical Slope 0.5717 %
Velocity 4.58 ft/s
Velocity Head 0.33 ft
‘Specific Energy 0.89 ft
Froude Number 1.55
Flow Type Supercritical
Roughness Segments
Start End Mannings
Station Station Coefficient
0+00.00 0+06.50 - 0.015
0+06.50 0+42.50 0.017
0+42.50 0+48.00 0.015
- Natural Channel Points
Station Elevation
(ft) (ft)

0+00.00 2.00

0+00.00 . 0.46

0+04.00 0.38

0+04.38 0.38

0+05.50 0.00

0+06.50 0.09

0+424.00 0.44

0+42.50 0.17

0+42.50 0.13

0+44.00 0.00

0+44.00 0.50

Title: untitied
1\..\511542_fis\upri\hydraulics\tds_uprr.fm2 PBS&J

03/05/04 07:26:15 AM

© Haestad Methods, inc.

37 Brookside Road Waterbury, CT 06708 USA

(203) 755-1666

FlowMaster v6.1 {6140]
Page 1 of 2




VELOCITY ESTIMATE FOR EX5D
Worksheet for Irregular Channel

Natural Channel Points

Station Elevation
(ft) (ft)
0+48.00 0.60
0+48.00 - 2.00
Title: untitled ] : Project Engineer: Post, Buckley, Schuh & Jernigan, Inc.
I\..\511542_fis\uprihydraulics\tds_uprr.fm2 PBS&J FlowMaster v6.1 [6140]
03/05/04 07:26:15 AM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA  (203) 755-1666 Page 2 of 2




l VELOCITY ESTIMATE FOR EX5D
. Cross Section for Irregular Channel
Project Description
{ ~ Worksheet VELOCITY ESTIMATE FOR EX5E
Flow Element Irregular Channel
Method Manning's Formula
l . Solve For Channel Depth
Section Data
Mannings Coefficient 0.016
l Slope 1.5000 %
Water Surface Elevation 0.57 ft
Elevation Range 0.00 to 2.00
l Discharge 58.00 cfs
' 2.009 -
' 1.00 b
0.50 :-\\,— =
0.00 = — |
l 0+00.00 0+20.00 0+30.00 0+40.00 0+50.00
. v:3.33333333[\
' H:t
l NTS
Title: untitied Project Engineer: Post, Buckley, Schuh & Jernigan, Inc.
1\..\511542_fis\upri\hydraulics\tds_uprr.fm2 PBS&J FlowMaster v6.1 [6140]
03/05/04 07:26:22 AM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 1 of 1




VELOCITY ESTIMATE FOR EX6D
Worksheet for Irregular Channel

Project Description

~ Worksheet . VELOCITY ESTIMATE FOR EX6E

N N SE N e

Flow Element lrregular Channel
Method Manning's Formula
Solve For Channel Depth
Input Data

Slope 1.5000 %

Discharge 21.00 cfs

Options

Current Roughness Method
Open Channel Weighting Method

Improved Lotter's Method
Improved Lotter's Method

Closed Channel Weighting Method Horton's Method
Results
Mannings Coefficient 0.016
Water Surface Elevation 0.43 ft
Elevation Range 0.00 to 2.00
Flow Area - 6.5 ft2
Woetted Perimeter 41.88 ft
Top Width 41.33 ft
Actual Depth 0.43 ft
Critical Elevation 0.48 ft
Critical Slope 0.6782 %
Velocity 3.23 fi/s .
Velocity Head 0.16 ft
Specific Energy 0.59 ft
Froude Number 1.44
Flow Type Supercritical
Calculation Messages:
Flow is divided.
Roughness Segments
Start " End Mannings
Station . Station Coefticient
0+00.00 0+06.50 0.015
0+06.50 . 0+42.50 0.017
0+42.50 0+48.00 0.015
Natural Channel Points
Station Elevation
(ft) (ft)
0+00.00 2.00
0+00.00 0.46
0+04.00 0.38
0+04.38 0.38
0+05.50 0.00
. 0406.50 0.09
0+24.00 0.44
0+42.50 0.17
Title: untitied Project Engineer: fost, Buckley, Schuh & Jernigan, Inc.
I\..\511542_fis\uprihydraulics\tds_uprr.fm2 PBS&J FlowMaster v6.1 [6140])

03/05/04 07:26:34 AM © Haestad Methods,

Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666

Page 1 of 2
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VELOCITY ESTIMATE FOR EX6D
Worksheet for Irregular Channel

Natural Channel Points

Station Elevation
() (ft)

0+42.50 0.13

0+44.00 0.00

0+44.00° 0.50

0+48.00 0.60

0+48.00 2.00
Title: untitled Project Engineer: Post, Buckley, Schuh & Jernigan, Inc.
1:\...\511542_fis\uprihydraulics\tds_uprr.fm2 PBS&J FlowMaster v6.1 (6140}
03/05/04 07:26:34 AM

© Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 2 of 2
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VELOCITY ESTIMATE FOR EX6D
Cross Section for Irregular Channel

Project Description

Worksheet
Flow Element
Method

Solve For

VELOCITY ESTIMATE FOR EX6E
Irregular Channel

Manning's Formula

Channel Depth

Section Data

Manningé Coefficient

0.016

e ————————— e e o |

03/05/04 07:26:45 AM

© Haestad Methods, Inc.

37 Brookside Road Waterbury, CT 06708 USA

(203) 755-1666

Slope : 1.5000 %
Water Surface Elevation 0.43 ft
Elevation Range 0.00 t0 2.00
Discharge 21.00 cfs
2.00¢ <
1.50
1.00 |-
0.50 b = SE— S ST
0+00.00 0+10.00 0+20.00 0+30.00 0+40.00 0+50.00
V:3.33333333[L
) H:
NT_S
Title: untitled Project Engineer: Post, Buckley, Schuh & Jernigan, Inc.
IA...\511542_fis\uprihydraulics\tds_uprr.fm2 PBS&J

FlowMaster v6.1 [6140]
Page 1 of 1




VELOCITY ESTIMATE EX7D
Worksheet for Trapezoidal Channel

Project Description

I . Worksheet VELOCITY ESTIMATE EX7E
Flow Element Trapezoidal Channel
: Method Manning's Formula
l Soive For Channel Depth
Input Data
\ Mannings Coefficient 0.030
I Slope 4.5000 %
' Left Side Slope 15.00 H:V
Right Side Slope’ 15.00 H:V
l Bottomn Width 30.00 ft
, " Discharge 25.00 cfs
l\ Results
: Depth 0.21 ft
Flow Area * 7.1 f2
Wetted Perimeter 36.42 ft
' Top Width 36.40 ft
Critical Depth 0.27 ft
" Critical Stope 2.1177 %
l Velocity 3.53 ft/s
Velocity Head 0.19 ft
Specific Energy 0.41 ft
! Froude Number 1.41
' - Flow Type Supercritical
, Title: untitied Project Engineer: Post, Buckley, Schuh & Jernigan, Inc.
1\..\511542_fis\upri\hydraulics\tds_uprr.fm?2 PBS&J ) FlowMaster v6.1 [6140]
I 04/01/04 07:25:59 AM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA  (203) 755-1666 Page 1 of 1




VELOCITY ESTIMATE EX7D
Cross Section for Trapezoidal Channel

Project Description

. Worksheet
Flow Element
Method
Solve For

VELOCITY ESTIMATE EX7E
Trapezoidai Channel
Manning's Formula

Channel Depth

Section Data

visol\
A1

NTS

Mannings Coefficient 0.030

Slope 4,.5000 %

Depth 0.21 ft

Left Side Slope - 15.00 H:V

Right Side Slope 15.00 H:V

Bottom Width 30.00 ft

Discharge 25.00 cfs

- (_‘7 s
O.2ﬂ ft
30.00 ft

Title: untitied : Project Engineer: Post, Buckley, Schuh & Jernigan, Inc.
I\..\5611542_fis\upri\hydraulics\tds_uprr.fm2 PBS&J

04/01/04 07:26:13 AM

© Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA

FlowMaster v6.1 [6140]
(203) 755-1666 Page 1 of 1
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inch = 400 ft.
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SURE D: AREA D DRAINAGE MA
Current Effective Floodzone Delineations

| Floodzone

—

ot S s+t it Wl

Basin Flow Summary
EXISTING CONDITION

CBOAl\ﬁ |BNF{T iﬁzﬁ Qroo 1 VELOCTTY
D (acres) (cts) (fps)
EX1D 16.5 30 3.6
EX2D 12.8 30 3.6
EX3D 12.3 29 3.6
EX4D 22.3 53 4.4
EX5D 24 58 4.6
EX6D 21 3.2
EX7D 25 3.2
C1 na 107 na
c2 na 221 na
c3 na 231 na
LEGEND
EX1D Basin Name
Basin Boundary
— Flow Arrow

—®

Cross-Section

LANNING - SURVEYING : CONSTRUCTION

ENGINEERING - P R 2 CUNSIRUC gwgsl

Tele

2270 Corpo
Suite 100 rate

Circle

Henderson, Nevada

89074

Fax: 702/263-7200

phone: 702 2623—7275

FIGURE D




GRAPHIC SCALE FIGURE D1: AREA D DRAINAGE MAP
e —  Proposed Floodzone Delineation Workmap
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| ineh = 400 ft @ Floodzone
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Sihe 1ooporc::te Circle

Henderson, Nevada
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APPENDIX D
Hydraulics




AREA A

Flowmaster Cross-Sections




DEPTH CALCULATION FOR CROSS SECTION A-A
- Worksheet for Irregular Channel

Project Description

Worksheet

Fiow Element
© Method

Solve For

DEPTH CALCULATION FOR CROSS SECTION A-A
Irregular Channel
Manning's Formula
Channel Depth

Input Data

3.2000 %
18.00 cfs

Slope
Discharge

Options

Current Roughness Method
Open Channel Weighting Method
Closed Channel Weighting Method

Improved Lotter's Method
Improved Lotter's Method

Horton's Method

10/27/03 01:45:46 RyHaestad Methods, Inc.

37 Brookside Road Waterbury, CT 06708 USA

Results
Mannings Coefficient 0.015
Water Surface Elevation 0.36 ft
Elevation Range 0.00to 1.00
Flow Area _ 4.0 fi2
Wetted Perimeter 30.72 ft
Top Width 30.25 ft
Actual Depth 0.36 ft
Critical Elevation 0.46 ft
Critical Slope 0.6371 %
Velocity 4.45 fi/s
- Velocity Head 0.31 fi
Specific Energy 0.67 ft
Froude Number 2.14
Flow Type Supercritical
Calculation Messages:
Flow is divided.
Roughness Segments
Start End Mannings
Station Station Coefficient
10+00.00 0+06.50 0.015
0+06.50 0+42.50 0.017
0+42.50 0+48.00 0.015
Natural Channel Points
Station Elevation
(ft) (ft)
0+00.00 1.00
0+00.00 0.46
0+04.00 0.38
0+04.38 0.38
0+05.50 0.00
Title: untitled
I\...\511542_fis\upri\hydrautics\tds_uprr.fm2 PBS&J

Project Engineer: Post, Buckiey, Schuh & Jernigan, Inc.
FiowMaster v6.1 {6140]

(203) 755-1666

Page 1 of 2




DEPTH CALCULATION FOR CROSS SECTION A-A
' Worksheet for Irregular Channel
Natural Channel Points
. Station Elevation
(1 (ft)
0+06.50 0.09
0+24.00 - - - 044
0+42.50 0.17
0+42.50 0.13
0+44.00 0.00
' 0+44.00 : 0.50
0+48.00 0.60
0+48.00 1.00
Title: untitled Project Engineer: Post, Buckley, Schuh & Jernigan, Inc.
I\..\511542_fis\wuprivhydraulics\tds_uprr.fm2 PBS&J FlowMaster v6.1 [6140]
10/27/03 01 :45:46 RaMHaestad Methods, inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 2 of 2




DEPTH CALCULATION FOR CROSS SECTION A-A
Cross Section for Irregular Channel

Project Description

Worksheet . DEPTH CALCULATION FOR CROSS SECTION A-A
Flow Element Irregular Channel

- Method Manning's Formula
Solve For Channel Depth

Section Data

Mannings Coefficient 0.015

.~ Slope © 3.2000 %
Water Surface Elevation : 0.36 ft
Elevation Range - o 0.00 to 1.00
Discharge 18.00 cfs

)

1 .OOL : | : :
0.40 - ' — ———-—‘T

0.00 N — @
0+00.00 0+10.00 0+20.00 0+30.00 0+4000 0+50.00
V5.0 [l
H:1
NTS
Title: untitled . Project Engineer: Post, Buckley, Schuh & Jernigén, Inc.
I\..\511542_fiswpri\hydraulics\tds_uprr.fm2 PBS&J FlowMaster v6.1 [6140]
10/27/03 01:46:06 F¥Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 1 of 1




DEPTH CALCULTION FOR CROSS SECTION B-B
Worksheet for Irregular Channel

Project Description

Worksheet DEPTH CALCULATION FOR CROSS-SECTION B-B
Flow Element lrregular Channel
* Method Manning's Formula
Solve For Channel Depth
Input Data
Slope 2.6000 %
Discharge 7.00 cfs
Options

Current Roughness Method
Open Channel Weighting Method
Closed Channel Weighting Method

Improved Lotter's Method
Improved Lotter's Method
Horton's Method

Results
Mannings Coefficient , 0.025
Water Surface Elevation 1,985:09 ft
Elevation Range 1,985.00 to 1,995.00
Flow Area 3.6 ft2
Wetted Perimeter 38.99 ft
Top Width 38.97 ft
Actual Depth 0.09 ft
Critical Elevation 1,985.10 ft
Critical Slope 1.9638 %
Velocity 1.95 ft/s
Velocity Head 0.06 ft
Specific Energy 1,985.15 ft
Froude Number 1.13
Flow Type Supercritical
-Roughness Segments
Stant End Mannings
Station Station Coefficient
m 0+00.00 1+30.00 0.025
Natural Channel Points
“ Station Elevation
(ft) {ft)
0+00.00 1,995.00
“ 0+20.00 1,990.00
0+42.00 1,985.00
0+80.00 1,985.00
1+10.00 1,990.00
' 1+30.00 1,995.00
Title: untitled Project Engineer: Post, Buckley, Schuh & Jernigan, Inc.
1A..\511542_fis\uprihydraulics\Mtds_uprr.fm2 PBS&J FlowMaster v6.1 {6140}
11/03/03 10:01:38 ABMaestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 1 of 1




DEPTH CALCULATION FOR CROSS SECTION B-B
Cross Section for Irregular Channel

Project Description

Worksheet DEPTH CALCULATION FOR CROSS-SECTION B-B
Flow Element ) Irregular Channel i

Method Manning's Formula

Solve For Channel Depth

Section Data

Mannings Coefficient 0.025

Slope ) 2.6000 %

Water Surface Elevation . 1,985.09 ft

Elevation Range . 1.985.00 to 1,995.00

Discharge 7.00 cfs
1,996.00

1,994.006\ | /
1,992.00 \ : /
1,990.00 /
1,988.00 '/
1,986.00 \ /

N\ - /

1,984.00
0+00.00 0+20.00 0+40.00 0+60.00 0+80.00 1+00.00 1+20.00 1+40.00

V:5.0B
H:1

NTS

Title: untitled Project Engineer: Post, Buckley, Schuh & Jemigén, Inc.
1\..\611542_fis\upri\hydraufics\tds_uprr.fm?2 PBS&J FlowMaster v6.1 [6140]
11/03/03 10:01:44 A&Maestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 1 of 1

| R EEEESEEEE——————————




m—[/Z”QC(D/C&./CU 'l‘-o/\ %r A/‘Cq A =

ENGINEERING

HYDROLOGIC CRITERIA AND DRAINAGE DESIGN MANUAL

~ 160
o
[ 156
- 144

- 132

—~ 120

3

- 108

- 96

-

- 64

-
R

- 33

DIAMETER OF CULVERT (D) IN INCHES

~ 30

- 10,000
[ 8,000 - EXAMPLE (1 (2) (3)
: 6,000 :.::ol:n« (3.5 foo1) : [ 6. ~6
- 8000 ' - & S
- 4,000 ot nw -6 8.
- [ (%] s o L
3 3,000 t 2.8 .. - S — 4.
s ) PR 7.4 i -
- 2.000 ™ R T 4 s
2 “0 ie foet 3 ~ 3.
» -
— 1,000 {— 3 L
-: 600 S ————
600 - 2t e
~ L
- 500 / - o
= 400 Q — 2. - _
- ‘/ ; X ~ -
- (g T
3 390 _Uy ; 5 — 1.9 - 1.8
- -1
%) «} - L
S |0 s wioas |
f ~ w "~
L - @i
st =1 - -
s—‘ l °
w [1100 =t L |
: ; 80 »EJ
Z |60 . a -0 o
o LI ENTRANCE &
© 40 Tp SCALE TYPE et T
L — .9
. - - .9
= 30 ) Squere odge with «{
C Resdwall g - .9 i s
/ . - '
-~20 it) Groeve ond with w
s o v hesdwell x - .8 }_.'s
- {3 Groove end — -8 =
9 prefecting ] .
- 10 ' _ 5
| . 7 .
- -.7
= 6 Te vee scete {2) o¢ (3) projget - -
— S herizonteity e veale (1), then S
- " w90 steelght 1actined tine throegh
[ O ond Q scates, or teverse oo — .8 - .8
-3 inu"_oul.
o /
: iz A
g 2 5
3 .
F H(’"/D = 0: 58 L .5 L .8
L .c L s _

O' SE) X 3 ’ S = 2 N 03 ‘ . Revision . Daote

WRC

REFERENCE

USDOT, FHWA, HDS, No. 5, 1985 . FIGURE 1005




AREA B

Flowmaster Cross-Sections
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FHWA Urban Drainage Design Program, HY-22
Drainage of Highway Pavements

Inlets on Sag
Date: 11/18/2003

Project No. :511542.00
Project Name.:UPRR AREA LOMR
Computed by :BKL

Project Description

Drop Inlet Calculation for Sump Condition (total flow=38cfs)

Commercial Complex at SWC of Warm Springs and GVP
Flow = 19 cfs or 1/2 flow for each of 2 inlets

Inlets on Sag: Equal-Length Combination Inlet

Roadway and Discharge Data

Cross Slope Composite/Dep
Sx Pavement Cross Slope (ft/ft) 0.0200
Sw Gutter Cross Slope (ft/ft) .0.0875
n Manning's Coefficient 0.016
W Gutter Width (ft) 1.50
a Gutter Depression (inch) 2.00

Inlet Interception

Inlet Type *Sag* Curb-Opening
L Curb-Opening Length (ft) 6.00
H Curb-Opening Height (in) 6.00
Inlet Type *Sag* Parallel Bar P-1-1/8
T Wwidth of Spread (£t) 21.30
WGR Grate wWidth (£ft) 6.00
L Grate Length (ft) 6.00
Inlet Type *Sag* Equal Length Combination
d_ave Depth of Flow (ft) 0.545
d_curb Depth at Curb (ft)
Qi Intercepted Flow (cfs) 19.000

0.694 > QGCep{—ablC, ICSS 4"16’\

I oF Pondu‘j




Design

FHWA Urban Drainage Program,
Drainage of Highway Pavements
Inlets on Sag
Date: 11/18/2003
Project No. :511542.00
Project Name.:UPRR AREA LOMR
Computed by :BKL
' Prbject Description

Drop Inlet CAlculation for

Sump Condition
Existing Apartment Complex :

HY-22

Flow = 22 cfs
Inlets on Sag: Egual-Length Combination Inlet
Roadway and Discharge Data

Cross Slope : Composite/Dep
Sx Pavement Cross Slope (ft/ft) 0.0200
Sw Gutter Cross Slope (ft/£ft) 0.0875
n Manning's Coefficient 0.016
W Gutter Width (ft) 1.50
a Gutter Depression (inch) 2.00

Inlet Interception

Inlet Type *Sag* , Curb-Opening
L Curb-Opening Length (ft) 6.00
H Curb-Opening Height (in) 6.00

Inlet Type *Sag~* Parallel Bar P-1-1/8
T wWidth of Spread (ft) 22.56
WGR Grate Width (ft) 6.00
L Grate Length (ft) 6.00

Inlet Type *Sag* Equal Length Combination
d_ave Depth of Flow (ft) 0.570 her
d_curb Depth at Curb (ft) 0.719—» Occeptable, less than
Qi Intercepted Flow (cfs) 22.000 I' of Porcling




FLOW SPLIT Q100

Calculations from the Pima County Drainage Manual

Project: UPRR Area LOMR

Main Street: Warm Springs

Side Street: Green Valley Pkwy

Main Street Parameters

Total Flow =

Depth of Flow Above Flow Line (Flowmaster) =

Total Area of Flow (Flowmaster) =

Width of Overbank (sidewalk) =

QOverbank Flow Area =

Overbank Flow (actual) =
(velocity from Fi )=f . 5.05.
Main Street Flow =

Q, = Laterial flow into the side street

Q,, = Main street flow measured between the curbs =
Sn = Longitudinal slope of the main street =

W,, = Width of the main street =

W,, = Width of the side streét =

l Overbank Area Average Depth of Flow =

QL'—°042[Q 093w OBE]I[S 041w 079]

User Input

[T now

ft ROW
108 - [cfs
0.75. |rt
214 |
oz
ft
138 |
cfs

101.06 |cfs

%

Q, = Overland flow intercepted by the side street

should be set equalto F

Yo = Depth of overbank flow intercepted by the side street =

S, = Longitudinal slope of the side street =

Q SPLIT

Qgpie= Overbank Flow (actual) + Q, =

' Q,=[46.8y,W,,S,*°-Q]=
Nok i

Main street total flow - Qg =

0.25 fcfs

[omrE Jon

677 |cis *

in the main street

cfs, in the side street

‘{cts, remainder




FLOW SPLIT Q100 User Inpit

Calculations from the Pima County Drainage Manual

" Project: UPRR Area LOMR -
Main Street: Green Valley Pkwy
Side Street: Warm Springs

Main Street Parameters

Total Flow =

Jcfs

Depth of Flow Above Flow Line (Flowmaster) =

=
~

Total Area of Flow (Flowmaster) =
Overbank Area Average Depth of Flow = .

Width of Overbank (sidewalk) =

oo ]

5.5 ft
Overbank Flow Area = £t
Overbank Flow (actual) = 0.73 |Jefs
(velocity from Flow t ):
Main Street Flow = 23.27 |cfs

Q, = Laterial flow into the side street

Q,;, = Main street flow measured between the curbs = 23.27 |cfs
S, = Longitudinal slope of the main street = -.0.0075 - [ft/ft

W,, = Width of the main street =

E3

W, = Width of the side street =

EJ

Q, =0.042[ Qmo.sa wsso.es 118,24 wmo.n 1= ofs
Note: It Q is greater than Q;;Qy;shouid be set equ

Q, = Overland flow intercepted by the side street

Yo = Depth of overbank flow intercepted by the side street = 0.05 - |cts

S, = Longitudinal slope of the side street = - 0,015 - it

Q,=[46.8 y,W,;S,”° - Q] = 179 |cfs ¢

lows down the side stree

Q SPLIT

Q= Overbank Flow (actual) + Q, = “Jcfs, in the side street

Main street total flow - Qg =

% Jcfs, remainder
in the main street




100' ROW WARM SPRINGS CAPACITY CALCULATION (1-FOOT DEEP)
Worksheet for Irregular Channel

Project Description

Worksheet 100' ROW WARM SPRINGS CAPACITY CALCULATION (1' DEEP)
Flow Element irregular Channel

Method Manning's Formula

Solve For Channel Depth

Input Data

Slope 1.5000 %

Discharge 280.00 cfs

Options_

Current Roughness Method
Open Channel Weighting Method
Closed Channel Weighting Method

Improved Lotter's Method
Improved Lotter's Method
Horton's Method

N

Results
Mannings Coefficient 0.017
Water Surface Elevation 1.00 ft
Elevation Range 0.00 to 2.00
Flow Area 41.9 ft2
Wetted Perimeter 88.15 ft
Top Width 86.00 ft
Actual Depth 1.00 ft
Critical Elevation 1.21 ft
Critical Slope 0.4738 %
Velocity 6:69 ft/s
Velocity Head 0.69 ft
Specific Energy 1.70 ft
Froude Number 1.69
Flow Type Supercritical
Calculation Messages:
Flow is divided.
Roughness Segments
Start End Mannings
~ Station Station Coefficient
0+00.00 0+07.00 0.015
0+07.00 0+93.00 0.017
0+93.00 1+00.00 0.015
Natural Channel Points
Station Elevation
(ft) (f)
© 0400.00 2.00
0+00.00 0.60
0+05.50 0.50
0+05.50 0.00
0+07.00 0.13
0+07.00 0.17
0+43.00 0.89
0+43.00 1.39
Title: untitled Project Engineer: Post, Buckley, Schuh & Jernigan, Inc.
\..\6115642_fis\upri\hydraulics\tds_uprr.fm2 PBS&J " FlowMaster v6.1 [6140]

11/25/03 02:56:33 PM

© Haestad Methods,

Inc. 37 Brookside Road Waterbury, CT 06708 USA

(203) 755-1666 Page 1 of 2
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100' ROW WARM SPRINGS CAPACITY CALCULATION (1-FOOT DEEP)
Worksheet for Irregular Channel ’

Natural Channel Points

Station Elevation
(ft) {ft)
0+57.00 1.39
0+57.00 0.89
0+93.00 0.17
0+93.00 0.13
0+94.50 0.00
0+94.50 0.50
1+00.00 0.60
1+00.00 2.00
Title: untitied

1\..\511542_fis\uprihydrautics\tds_uprr.fm2

11/25/03 02:56:33 PM

© Haestad Methods, Inc.

Project Engineer: Post, Buckley, Schuh & Jernigan, Inc.

PBS&J
37 Brookside Road Waterbury, CT 06708 USA

(203) 755-1666

FlowMaster v6.1 [6140]
Page 2 of 2
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100' ROW WARM SPRINGS CAPACITY CALCULATION (1- FOOT DEEP)
Cross Sectlon for Irregular Channel

Project Description

Worksheet
Flow Element
Method
Solve For

100" ROW WARM SPRINGS CAPACITY CALCULATION (1' DEEP)

Irreguiar Channel
Manning's Formula
Channel Depth

Section Data

Mannings Coefficient 0.017
Slope 1.5000 %
Water Surface Elevatlon 1.00 't
Elevation Range 0.00 to 2.00
Discharge 280.00 cis
2.00p r\
1.00 S =
0.00 :
0+00.00 0+20.00 0+40.00 0+60.00 0+80.00
Title: untitled
I\..\611542_fis\uprithydraulics\tds_uprr.fm2 PBS&J

11/25/03 02:56:42 PM

© Haestad Methods, Inc.

37 Brookside Road Waterbury, CT 06708 USA

(203) 755-1666

1+00.00

V:&OB

H:1
NTS

Project Engineer: Post, Buckley, Schuh & Jernigan, Inc.

FlowMaster v6.1 [6140]
Page 1 of 1
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100' ROW GREEN VALLEY 100-YR AT 1-FOOT OF DEPTH

Worksheet for Irregular Channel

o N 0N

Project Description

Worksheet 100' ROW GREEN VALLEY 100-YEAR AT 1-FOOT
Flow Element Irregular Channel

Method Manning's Formula

Solve For Channel Depth

Input Data

Slope 0.7500 %

Discharge 185.00 cfs

Options

Current Roughness Method
Open Channel Weighting Method
Closed Channe! Weighting Method

Improved Lotter's Method
Improved Lotter's Method
Horton's Method

Project Engineer: Post, Buckley, Schuh & Jernigan, inc.

Results -
Mannings Coefficient 0.017
Water Surface Elevation 1.00 ft
Elevation Range 0.00 to 2.00
Flow Area 42.0 ft2
Wetted Perimeter 98.68 ft
Top Width 96.77 ft
Actual Depth 1.00 ft
Critical Elevation 1.05
Critical Siope 0.5237 %
Velocity 4.41 ft/s
Velocity Head 0.30 ft
Specific Energy 1.30 ft
Froude Number 1.18
Flow Type Supercritical
Calculation Messages:
Flow is divided.
Roughness Segments
Start End Mannings
Station Station Coefficient
0+00.00 0+07.00 0.015
0+07.00 0+93.00 0.017
. 0+93.00 1+00.00 0.015
Natural Channel Points
Station Elevation
(ft) (ft)
0+00.00 2.00
0+00.00 0.60 .
0+05.50 0.50 \
0+05.50 0.00
0+07.00 0.13
0+07.00 0.17
0+50.00 _ 1.03
0+93.00 0.17
Title: untitied
I\..\511542_fis\upri\hydraulics\tds_uprr.fm2 PBS&J

11/25/03 02:57:06 PM

© Haestad Methods, Inc.

37 Brookside Road Waterbury, CT 06708 USA

(203) 755-1666

FlowMaster v6.1 [6140]
Page 1 of 2
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100' ROW GREEN VALLEY 100-YR AT 1-FOOT OF DEPTH

Worksheet for Irregular Channel

Natural Channe! Points

I-/ ‘S ‘s e s N

Station . Etevation
{ft) {ft)
0+93.00 0.13
0+94.50 0.00
0+494.50 0.50
1+00.00 0.60
1+00.00 2.00
Title: untitied

1\..\511542_fis\uprihydraulicsMds_uprr.fm2

Project Engineer: Post, Buckley, Schuh & Jernigan, Inc.

PBS&J

11/25/03 02:57:06 PM © Haestad Methods, inc. 37 Brookside Road Waterbury, CT 06708 USA

(203) 755-1666

FlowMaster v6.1 [6140)
) Page 2 of 2
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100' ROW GREEN VALLEY 100-YR AT 1-FOOT OF DEPTH

Cross Section for Irregular Channel

Project Description

Worksheet
Flow Element
Method
Solve For

100' ROW GREEN VALLEY 100-YEAR AT 1-FOOT

Irregular Channel
Manning's Formula
Channel Depth

Section Data

Mannings Coefficient 0.017
Slope 0.7500 %
Water Surface Elevation 1.00 ft
Elevation Range 0.00 to 2.00
Discharge 185.00 cfs
2.00¢ P
0.00 V | \ﬂr—‘
0+00.00 0+40.00 0+60.00 0+80.00 1+00.00
V5.0 B
H:1
NTS
Title: untitled Projecf Engineer: Post, Buckley, Schuh & Jernigan, Inc.
I1\..\511542_fis\upri\hydraulics\ds_uprr.fm2 PBS&J FlowMaster v6.1 [6140]

11/25/03 02:57:12 PM

© Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666

Page 1 of 1
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100' ROW GREEN VALLEY 100-YR AT SECTION A-A

Worksheet for Irregular Channel

Project Description

Worksheet 100' ROW GREEN VALLEY 100-YEAR AT SECTION A-A
Fiow Element irregular Channel

Method Manning's Formula

Solve For Channel Depth

Input Data

Slope 0.7500 %

Discharge 24.00 cfs

Options

Current Roughness Method
Open Channel Weighting Method
Closed Channel Weighting Method

Improved Lotter's Method
Improved Lotter's Method
Horton's Method

Results
Mannings Coefficient 0.017
Water Surface Elevation 0.56 ft
Elevation Range 0.00 t0 2.00
Flow Area 9.4 ft2
Wetted Perimeter 50.32 ft
Top Width 49.22 ft
Actual Depth 0.56 ft
Critical Elevation 0.57 ft
Critical Slope 0.7137 %
Velocity 2.54 ft/s
Velocity Head 0.10 ft
Specific Energy 0.66 ft
Froude Number 1.02
Flow Type Supercritical
Calculation Messages:
Flow is divided.
Roughness Segments
Start End Mannings
Station Station Coefficient
0+00.00 0+07.00 0.015
0+07.00 0+93.00 0.017
0+93.00 1+00.00 0.015
Natural Channe! Points
Station Elevation
(1) {f)
0+00.00 2.00
0+00.00 0.60
0+05.50 0.50
0+05.50 0.00
0+07.00 0.13
0+07.00 0.17
0+50.00 1.03
0+93.00 0.17
Title: untitled Project Engineer: Post, Buckley, Schuh & Jernigan, inc.
I\..\511542_fis\upri\hydraulics\tds_uprr.fm2 PBS&J FlowMaster v6.1 [6140]
11/25/03 02:59:10 PM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 1 of 2

w
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'100' ROW GREEN VALLEY 100-YR AT SECTION A-A
Worksheet for Irregular Channel

Natural Channel Points

Station Elevation
{ft) (ft)

0+93.00 013
i 0+94.50 0.00
l 0+94.50 0.50
~ 1+00.00 0.60
i 14+00.00 2.00
g
l\
o=
!\
.‘v

Title: untitled

¥

11/25/03 02:59:10 PM

IA..\511542 _fis\upri\hydraulics\tds_uprr.fm2

© Haestad Methods, lnc

Project Engineer: Post, Buckley, Schuh & Jernigan, Inc.

PBS&J
37 Brookside Road Waterbury, CT 06708 USA

(203) 755-1666

FlowMaster v6.1 [6140]
Page 2 of 2
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100' ROW GREEN VALLEY 100-YR AT SECTION A-A
Cross Section for Irregular Channel

Project Description

Worksheet
Flow Element
Method

Solve For

100' ROW GREEN VALLEY 100-YEAR AT SECTION A-A
Irregular Channel

Manning's Formula

Channel Depth

Section Data

Mannings Coefficient 0.017
Slope 0.7500 %
Water Surface Elevation 0.56 ft
Elevation Range 0.00 to 2.00
Discharge 24.00 cfs
2.00p P
1.00 L —_— \'\7&[——
0.00 W :
0+00.00 0+20.00 0+40.00 0+60.00 0+80.00 1+00.00
V5 .Oh
H:1
NTS
Title: untitled Project Engineer: Post, Buckley, Schuh & Jernigan, Inc.
1\..\511542_fis\uprihydraulics\tds_uprr.fm2 PBS&J FlowMaster v6.1 [6140]

11/25/03 02:59:15 PM

© Haestad Methods, Inc.

37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666

Page 1 of 1




100' ROW WARM SPRINGS 100-YEAR AT SECTION B-B
Worksheet for Irregular Channel

Project Description

Worksheet 100' ROW WARM SPRINGS 100-YEAR AT SECTION B-B
Flow Element Irregular Channel
Method Manning's Formula
Solve For Channel Depth
input Data
Slope 1.5000 %
Discharge 132.00 cfs
Options
Current Roughness Method - Improved Lotter's Method
Open Channel Weighting Method Improved Lotter's Method
Closed Channel Weighting Method Horton's Method
Results
Mannings Coefficient 0.017
Water Surface Elevation 0.81 ft
Elevation Range 0.00 to 2.00
Flow Area 25.6 fi2
~ Wetted Perimeter 79.52 ft
Top Width 77.99 ft
Actual Depth 0.81 ft
Critical Elevation 0.93 ft
Critical Slope 0.5492 %
Velocity 5.16 fs
Velocity Head 0.41 ft
Specific Energy 1.22 ft
Froude Number 1.59
Flow Type Superecritical
Calculation Messages:
Flow is divided.
Roughness Segments ]
Start End Mannings
Station Station Coefficient
0+00.00 0+07.00 0.015
0+07.00 0+93.00 0.017
0+93.00 1+00.00 ] 0.015
Natural Channel Points
Station Elevation
(fr) (ft)
0+00.00 2.00
0+00.00 0.60
0+05.50 0.50
0+05.50 0.00
0+07.00 0.13
0+07.00 0.17
0+43.00 0.89
0+43.00 1.39
Title: untitied Project Engineer: Post, Buckley, Schuh & Jernigan, Inc.
I\ \511542_fis\uprihydraulics\tds_uprr.fm2 PBS&J " FlowMaster v6.1 [6140]
11/25/03 02:59:39 PM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 1 of 2
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100' ROW WARM SPRINGS 100-YEAR AT SECTION B-B
Worksheet for Irregular Channel '

Natural Channel Points

Station Elevation
{ft) ()
0+57.00 1.39
0+57.00 0.89
0+93.00 0.17
0+93.00 0.13
0+94.50 0.00
0+94.50 0.50
1+00.00 0.60
1+00.00 2.00
Title: untitled

I\..\611542_fis\upri\hydraulics\tds_uprr.fm2

11/25/03 02:59:39 PM

© Haestad Methodé, inc.

Project Engineer: Post, Buckley, Schuh & Jerigan, inc.

PBS&J
37 Brookside Road Waterbury, CT 06708 USA

(203) 755-1666

FlowMaster v6.1 [6140]
' Page 2 of 2




~ 100' ROW WARM SPRINGS 100-YEAR AT SECTION B-B
Cross Section for Irregular Channel

Project Description

- = .

Worksheet 100' ROW WARM SPRINGS 100-YEAR AT SECTION B-B
Flow Element Irregular Channel
Method Manning's Formula
l Solve For . Channel Depth
) Section Data
Mannings Coefficient : 0.017
Slope ) : 1.5000 %
Water Surface Elevation : 0.81 ft
Elevation Range 0.00 to 2.00
' Discharge 132.00 cfs
2.00¢ ' @
—
“ 1.00 | L
ll 0+00.00 0+20.00 0+40.00 0+60.00 0+80.00 1+00.00
V:5 .OB
H:1
I' NTS
]
Title:; untitled . Project Engineer: Post, Buckley, Schuh & Jernigan, Inc.
I1:\..\511542_fis\uprri\hydraulics\tds_uprr.fm2 PBS&J FlowMaster v6.1 [6140]
11/25/03 02:59:44 PM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA  (203) 755-1666 Page 1 of 1
4
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100' ROW WARM SPRINGS 100-YEAR AT SECTION B-B

Worksheet for Irregular Channel

Project Description

Worksheet 100" ROW WARM SPRINGS 100-YEAR AT SECTION B-B'
Flow Element Irregular Channel

Method Manning's Formula

Solve For Channel Depth

Input Data

Slope 1.5000 %

Discharge 87.00 cfs

Options

Current Roughness Method
Open Channel Weighting Method
Closed Channel Weighting Method

Improved Lotter's Method
improved Lotter's Method
Horton's Method

BRI

Results
Mannings Coefficient 0.017
Water Surface Elevation 0.72 ft
Elevation Range 0.00 to 2.00
Flow Area 19.0 ft2
Wetted Perimeter 70.36 ft
Top Width 69.01 ft
Actual Depth 0.72 ft
Critical Elevation 0.82 ft
Critical Slope 0.5907 %
Velocity 4.59 ft/s
Velocity Head 0.33 ft
Specific Energy 1.05 ft
Froude Number 1.54
Flow Type Supercritical
Calculation Messages:
Flow is divided.
Roughness Segments
Stant End Mannings
~ Station Station Coefficient
0+00.00 0+07.00 0.015
0+07.00 0+93.00 0.017
. 0493.00 1+00.00 0.015
Natural Channel Points
Station Elevation
(f) (ft)
0+00.00 2.00
0+00.00 0.60
0+05.50 0.50
0+05.50 0.00
0+07.00 0.13
0+07.00 0.17
0+43.00 0.89
0+43.00 1.39
Title: untitled Project Engineer: Post, Buckley, Schuh & Jernigan, Inc.
IN..\511542_fis\uprihydraulics\tds_uprr.fm2 PBS&J FlowMaster v6.1 [6140]

11/25/03 03:00:06 PM

© Haestad Methods,

Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 1 of 2




100' ROW WARM SPRINGS 100-YEAR AT SECTION B-B
Worksheet for Irregular Channel '

I Natural Channel Points
Station ] Elevation
l () (1)
0+57.00 1.39
0+57.00 0.89
l 0+93.00 0.17
0+93.00 0.13
0+94.50 0.00
0494.50 0.50
l 1+00.00 | 0.60
1+00.00 2.00
Title: untitled
I I\..\611542_fis\uprihydraulics\tds_uprr.fm2

Project Engineer: Post, Buckley, Schuh & Jernigan, Inc.

PBS&J

11/25/03 03:00:06 PM © Haestad Methods, inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666

FlowMaster v6.1 (6140}
Page 2 of 2




100' ROW WARM SPRINGS 100-YEAR AT SECTION B-B
Cross Section for Irregular Channel

Project Description

Worksheet 100' ROW WARM SPRINGS 100-YEAR AT SECTION B-B'
Flow Element Irregular Channel

Method Manning's Formula

Solve For Channel Depth

Section Data

11/25/03 03:00:12 PM © Haestad Methods, inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666

Mannings Coefficient 0.017
Siope ) : 1.5000 %
Water Surface Elevation : 0.72 ft
Elevation Range 0.00 to 2.00
Discharge 87.00 cfs
2.00¢ P
I |
1.00 : = . Z
0.00 : : —
0+00.00 0+20.00 0+40.00 0+60.00 0+80.00 1+00.00 .
V5.0 [l
H:1
NTS
L
Title: untitled Project Engineer: Post, Buckiey, Schuh & Jernigan, inc.
~ I\..\511542_fis\uprihydraulics\tds_uprr.fm2 PBS&J FlowMaster v6.1 [6140]

Page 1 of 1




100' ROW WARM SPRINGS 100-YEAR AT SECTION C-C

Worksheet for Irregular Channel

Project Description

Worksheet
Flow Element
Method
Solve For

100' ROW WARM SPRINGS 100-YEAR AT SECTION C-C
Irregular Channel
Manning's Formula
Channel Depth

Input Data

Slope
Discharge

1.5000 %
108.00 cfs

Options

Current Roughness Method
Open Channel Weighting Method
Closed Channel Weighting Method

Improved Lotter's Method
Improved Lotter's Method
Horton's Method

Results

Project Engineer: Post, Buckley, Schuh & Jernigan, Inc.

Mannings Coefficient 0.017
Water Surface Elevation 0.76 ft
Elevation Range 0.00 to 2.00
Flow Area 22.1 ft2
Wetted Perimeter 74.90 ft
Top Width 73.46 ft
Actual Depth 0.76 ft
Critical Elevation 0.88 ft
Critical Slope 0.5719 %
Velocity 4.88 ft/s
Velocity Head 0.37 ft
Specific Energy 1.13 ft
Froude Number 1.57
Flow Type Supercritical
Calculation Messages:
Flow is divided.
Roughness Segments
Start End Mannings
Station Station Coefficient
0+00.00 0+07.00 0.015
0+07.00 0+93.00 0.017
0+93.00 1+00.00 0.015
Natural Channel Points
Station Elevation
(ft) (ft)
0+00.00 2.00
0+00.00 0.60
0+05.50 0.50
0+05.50 0.00
0+07.00 0.13
0+07.00 0.17
0+43.00 0.89
0+43.00 1.39
Title: untitled
1:\\..\511542_fis\upri\hydrautics\tds_uprr.fm2 PBS&J

11/25/03 03:00:38 PM

© Haestad Methods, Inc.

37 Brookside Road Waterbury, CT 06708 USA

FlowMaster v6.1 [6140]
(203) 755-1666




100' ROW WARM SPRINGS 100-YEAR AT SECTION C-C

Worksheet for Irregular Channel

Natural Channel Points

Station . Elevation
(ft) ()
0+57.00 1.39
0+57.00 0.89
0+93.00 0.17
0+93.00 0.13
0+94.50 0.00
0+94.50 0.50
1+00.00 0.60
1+00.00 2.00
Title: untitled

I\..\511542_fis\uprihydraulics\tds_uprr.fm2

Project Engineer: Post, Buckley, Schuh & Jernigan, Inc.

PBS&J

11/25/03 03:00:38 PM © Haestad Methodé, Inc. 37 Brookside Road Waterbury, CT 06708 USA

(203) 755-1666

FlowMaster v6.1 {6140}
Page 2 of 2




I 100' ROW WARM SPRINGS 100-YEAR AT SECTION C-C
' Cross Section for Irregular Channel
Project Description .
Worksheet 100' ROW WARM SPRINGS 100-YEAR AT SECTION C-C
) Flow Element Irregular Channel
Method Manning's Formula
. Solve For Channel Depth
Section Data
Mannings Coefficient 0.017
' Slope ) 1.5000 %
Water Surface Elevation 0.76 ft
Elevation Range 0.00t0 2.00
. Discharge 108.00 cfs
2.00p P
' o1
' 1.00 & d - o
0.00 e
l 0+00.00 0+20.00 0+40.00 0+60.00 0+80.00 1+00.00
vs.00\
H:A
l . NTS
Title: untitled Project Engineer: Post, Buckley, Schuh & Jernigan, Inc.
\..\511542_fis\upri\hydraulics\tds_uprr.fm2 PBS&J " FlowMaster v6.1 [6140]
11/25/03 03:00:42 PM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 1 of 1




100' ROW GREEN VALLEY 100-YR AT SECTION D-D
Worksheet for Irregular Channel

Project Description

Worksheet 100° ROW GREEN VALLEY 100-YEAR AT SECTION D-D'

Flow Element Irregular Channel
Method Manning's Formula
Solve For Channel Depth
Input Data

Slope 0.7500 %

Discharge ) 53.00 cfs

Options

Current Roughness Method |
Open Channel Weighting Method
Closed Channel Weighting Method

Improved Lotter's Method
Improved Lotter's Method
Horton's Method

Results

Mannings Coefficient 0.017
Water Surface Elevation 0.69 ft
Elevation Range 0.00 to 2.00
Flow Area 171 ft2
Wetted Perimeter 67.47 ft
Top Width 66.18 ft
Actual Depth 0.69 ft
Critical Elevation 0.71 ft
Critical Slope 0.6365 %
Velocity 3.11 ft/'s
Velocity Head 0.15 ft
Specific Energy 0.84 ft
Froude Number 1.08
Flow Type Supercritical
Calculation Messages:
Flow is divided.
Roughness Segments
Start End Mannings
Station Station Coefficient
0+00.00 0+07.00 0.015
0+07.00 0+93.00 0.017
0+93.00 1+00.00 0.015
Natural Channel Points
Station Elevation
(ft) (ft)
0+00.00 2.00
0+00.00 0.60
0+05.50 0.50
0405.50 0.00
0+07.00 0.13
0+07.00 0.17
0+50.00 1.03
0+93.00 017
Title: untitled Project Engineer: Post, Buckiey, Schuh & Jernigan, Inc.
- IN.\511542_fis\uprihydraulics\tds_uprr.fm2 PBS&J " FlowMaster v6.1 [6140]
11/25/03 03:01:50 PM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA  (203) 755-1666 Page 1 of 2




100' ROW GREEN VALLEY 100-YR AT SECTION D-D
Worksheet for Irregular Channel

Natural Channel Points

Project Engineer: Post, Buckley, Schuh & Jernigan, Inc.

Station Elevation
(ft) (ft)
0+93.00 0.13
. 0+94.50 0.00
0+94.50 0.50
1+00.00 0.60
1+00.00 2.00
Title: untitled
I1\..\511542_fis\upri\hydraulics\ds_uprr.fm2 PBS&J

11/25/03 03:01:50 PM

© Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA  (203) 755-1666

FlowMaster v6.1 [6140]
) Page 2 of 2




100' ROW GREEN VALLEY 100-YR AT SECTION D-D
Cross Section for Irregular Channel

Project Description

Worksheet
Flow Element
Method
Solve For

100' ROW GREEN VALLEY 100-YEAR AT SECTION D-D'
Irregular Channel

Manning's Formula

Channel Depth

Section Data

1+00.00

vis.oD\
Ao

NTS

Mannings Coefficient 0.017
Slope ) 0.7500 %
Water Surface Elevation 0.69 ft
Elevation Range 0.00 to 2.00
Discharge 53.00 cfs
2.00¢ @
1.00 — e
0+00.00 0+20.00 0+40.00 0+60.00 0+80.00
Title: untitled Projed Engineer: Post, Buckiey, Schuh & Jernigan, Inc.
I\..\511542_fis\uprihydraulics\tds_uprr.fm2 PBS&J

11/25/03 03:01:55 PM

© Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666

FlowMaster v6.1 [6140]
Page 1 of 1
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100' ROW GREEN VALLEY 100-YR AT SECTION D-D

Worksheet for Irregular Channel

Project Description

Worksheet 100' ROW GREEN VALLEY 100-YEAR AT SECTION D-D
Flow Element Irregular Channel

Method Manning's Formula

Solve For Channel Depth

Input Data

Slope 0.7500 %

Discharge 45.00 cfs

Options

Current Roughness Method
Open Channel Weighting Method
Closed Channel Weighting Method

Improved Lotter's Method
Improved Lotter's Method
Horton's Method

Results -
Mannings Coefficient 0.017
Water Surface Elevation 0.66 ft
Elevation Range 0.00 to 2.00
Flow Area 15.2 ft2
Wetted Perimeter 64.51 ft
Top Width 63.28 ft
Actual Depth 0.66 ft
Critical Elevation 0.67 ft
Critical Slope 0.6517 %
Velocity 2.96 ft/s
Velocity Head 0.14 ft
Specific Energy 0.80 ft
Froude Number 1.07
Flow Type Supercritical
Calculation Messages:
Flow is divided.
Roughness Segments
Start End Mannings
Station Station Coefficient
0+00.00 0+07.00 0.015
0+07.00 0+93.00 0.017
0+93.00 1+00.00 0.015
Natural Channel Points
Station Elevation
{ft) ) (ft)
0+00.00 2.00
0+00.00 0.60
0+05.50 0.50
0+05.50 0.00
0+07.00 0.13
0+07.00 0.17
0+50.00 1.03
0+93.00 0.17
Titie: untitled Project Engineer: Post, Buckley, Schuh & Jernigan, Inc.
\...\\511542_fis\uprihydraulics\tds_uprr.fm2 PBS&J " FlowMaster v6.1 [6140)
11/25/03 03:02:22 PM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA  (203) 755-1666 Page 1 of 2




100' ROW GREEN VALLEY 100-YR AT SECTION D-D
Worksheet for Irregular Channel

Natural Channel Points

Station Elevation
(tt) ()
0+93.00 013
0+94.50 0.00
0+94.50 0.50
1+00.00 0.60
1+00.00 2.00
Title: untitled

1. \511542_fis\upri\hydraulics\tds_uprr.fm?2

11/25/03 03:02:22 PM

© Haestad Methods, Inc.

Project Engineer: Post, Buckley, Schuh & Jernigan, inc.

PBS&J
37 Brookside Road Waterbury, CT 06708 USA

(203) 755-1666

FlowMaster v6.1 [6140]
Page 2 of 2
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100' ROW GREEN VALLEY 100-YR AT SECTION D-D
Cross Section for Irregular Channel

Project Description

Worksheet
Flow Element
Method
Solve For

100" ROW GREEN VALLEY 100-YEAR AT SECTION O-D
Irregular Channel

Manning's Formula

Channel Depth

Section Data

; d - -

)]

11/25/03 03:02:28 PM

Mannings Coefficient 0.017
Slope ) 0.7500 %
Water Surface Elevation 0.66 ft
Elevation Range 0.00 to 2.00
Discharge 45.00 cfs
2.00¢
0.00 S le— _
0+00.00 0+20.00 0+40.00 0+60.00 0+80.00
Title: untitled
I\..\511642_fis\upri\hydraulics\tds_uprr.fm2 PBS&J

© Haestad Methods, inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666

- 1400.00

V:5.0B
H:1

NTS

Project Engineer: Post, Buckley, Schuh & Jernigan, Inc.

FlowMaster v6.1 {6140]
Page 1 of 1
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GOLF COURSE FLOW DEPTH CALCULATION AT SECTION E-E

Worksheet for Irregular Channel

Project Description

Worksheet FLOW DEPTH CALCULATION FOR SECTION E-E
Flow Element Irregular Channel

Method Manning's Formula

Solve For Channel Depth

Input Data

Slope 2.5000 %

Discharge 149.00 cfs

Options

. Current Roughness Method
Open Channel Weighting Method
Closed Channel Weighting Method

Improved Lotter's Method
improved Lotter's Method
Horton's Method

Results
Mannings Coefficient 0.025
_Water Surface_Elevation 1,925.26 _ft R
Elevation Range 1,925.00 to 1,935.00
Flow Area 395 f2
Wetted Perimeter 154.96 ft
Top Width 154.92 ft
Actual Depth 0.26 #t
Critical Elevation 1,925.31 ft
Critical Slope 1.3535 %
Velocity 3.78 ft/s
Velocity Head 0.22 ft
Specific Energy 1,925.48 ft
Froude Number 1.32
Flow Type - Supercritical
Roughness Segments
Start End ' Mannings
Station Station Coefficient
04+-00.00 4+25.00 0.025
Natural Channel Points
Station Elevation
(ft) ()

0+00.00 1,935.00

1+80.00 1,930.00

2+00.00 1,925.00

3+50.00 1,925.00

4425.00 1,930.00

Title: untitled
I\..\511542_fis\uprri\hydraulics\tds_uprr.fm2 PBS&J

03/04/04 04:00:55 PM © Haestad Methods,

Inc. 37 Brookside Road Waterbury, CT 06708 USA

Project Engineer: Post, Buckley,

(203) 755-1666

Schuh & Jemigan, Inc.
FlowMaster v6.1 [6140]
Page 1 of 1
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GOLF COURSE FLOW DEPTH CALCULATION AT SECTION E-E

Cross Section for Irregular Channel

Project Description

Worksheet
Flow Element
Method
Solve For

- FLOW DEPTH CALCULATION FOR SECTION E-E
irregular Channel

Manning's Formula

Channel Depth

N m

Section Data

_—

Mannings Coefficient 0.025
Slope 2.5000 %
Water Surface Elevation 1,925.26 ft
Elevation Range 1,925.00 to 1,935.00
Discharge 1149.00 cfs

1 ,936.00(\

’\_
1,932.00 ——
1,028.00 T\
<7
1,924.00 :

0+00.00 0+50.00

Title: untitied

I\..\511542_fis\uprihydraulics\tds_uprr.fm2

03/04/04 04:01:08 PM

© Haestad Methods, Inc.

37 Brookside Road Waterbury, CT 06708 USA

PBS&J

1+00.00 1+50.00 2+00.00 2+50.00 3+00.00 3+50.00 4+00.00 4+50.00

vis.o\
H:

NTS

Project Engineer: Post, Buckley, Schuh & Jemigan, Inc.

(203) 755-1666

FlowMaster v6.1 [6140]
Page 1 of 1
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AREA C 48’ ROW DEPTH CALCULATION SECTION A-A
Worksheet for Irregular Channel

Project Description

Worksheet AREA D 48’ ROW SECTION A-A
Flow Element irregular Channel

Method Manning's Formula

Solve For Channel Depth

Input Data

Slope 1.7000 %

Discharge 53.00 cfs

Options

Current Roughness Method
Open Channel Weighting Method
Closed Channel Weighting Method

Improved Lotter's Method
Improved Lotter's Method
Horton’s Method

Resulis

F—-z\-nm—ﬁmgm-munnun-u

Mannings Coefficient 0.017
Water Surface Elevation 0.54 ft
Elevation Range 0.00t0 2.00
Flow Area 115 ft2
Wetted Perimeter 46.44 ft
Top Width 45.74 it
Act‘ual Depth 0.54 it
Critical Elevation 0.64 ft
Critical Slope 0.5882 %
Velocity 4.61 fUs
Velocity Head 0.33 ft
Specific Energy 0.87 ft
Froude Number 1.62
Flow Type Supercritical
Roughness Segments
Start End Mannings
/ Station Station Coefficient
0+00.00 0+06.50 0.015
0+06.50 0+42.50 0.017
0+42.50 0+48.00 0.015
Natural Channel Points
Station Elevation
(ft) (ft)
0+00.00 2.00
0+00.00 0.46
0+04.00 0.38
0+04.38 0.38
0+05.50 0.00
0+06.50 0.09
0+24.00 0.44
Title: untitled Project Engineer: Post, Buckley, Schuh & Jernigan, Inc.
I\..\511542_fis\uprihydraulics\tds_uprr.fm2 PBS&J FlowMaster v6.1 [6140]

02/27/04 08:04:2F%Naestad Methods, inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 1 of 2
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AREA C 48’ ROW DEPTH CALCULATION SECTION A-A
Worksheet for Irregular Channel

Natural Channel Points

Station : Elevation
U] (v

0+42.50 017

0+42.50 0.13

0+44.00 0.00

0+44.00 0.50

0+48.00 0.60

0+48.00 2.00
Title: untitled Project Engineer: Post, Buckley, Schuh & Jernigan, Inc.
I\..\511542_fis\uprishydraulics\tds_uprr.fm2 PBS&J FlowMaster v6.1 [6140]
02/27/04 08:04:2FANhestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 2 of 2
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Cross Section for Irregular Channel

Project Description

Worksheet
Flow Element
Method
Solve For

AREA D 48 ROW SECTION A-A
Irregular Channel

Manning’s Formula

Channel Depth

Section Data

AREA C 48° ROW DEPTH CALCULATION SECTION A-A

Mannings Coefficient 0.017
Slope 1.7000 %
Water Surface Elevation 0.54 ft
Elevation Range 0.00 to 2.00
Discharge 53.00 cfs
2.00¢ ¢
1.50
1.00
0.501 e :
0.00 —‘\r
0+00.00 0+10.00 0+20.00 0+30.00 0+40.00 0+50.00
V:3.33333333B
H:1
NTS
Title: untitled Project Engineer: Post, Buckley, Schuh & Jernigan, Inc.
1A..\511542_fis\upri\hydraulics\tds_uprr.fm2 PBS&J FlowMaster v6.1 [6140]

02/27/04 08:04:31CANAestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666

Page 1 of 1
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100' ROW SUNSET ROAD 100-YEAR AT SECTION A-A

Worksheet for Irregular Channel

e

Project Description

_ Worksheet 100' ROW SUNSET ROAD 100-YEAR AT SECTION A-A
Flow Element Irregular Channet
Method Manning's Formula
Solve For Channel Depth
Input Data
Slope 6.1000 %
Discharge 231.00 cfs
Options

Current Roughness Method
Open Channel Weighting Method

Closed Channel Weighting Method

. Improved Lotter's Method
Improved Lotter's Method
Horton's Method

Results
Mannings Coefficient 0.017
Water Surface Elevation 0.78 ft
Elevation Range 0.00 to 2.00
Flow Area - 23.1 ft2
Wetted Perimeter 76.22 ft
Top Width 74.75 ft
Actual Depth 0.78 ft
Critical Elevation 1.12 ft
Critical Slope 0.4910 %
Velocity 10.00 ft/s -
Velocity Head 1.55 ft
" Specific Energy 2.33 ft
Froude Number 3.17
Flow Type Supercritical
Calculation Messages:
Flow is divided.
Roughness Segments
Start End Mannings
. Station ) Station - Coefficient
0+00.00 0+07.00 0.015
0+07.00 - 0+93.00 0.017
- 0+93.00 1+00.00 0.015

Naturat Channel Points

Station Elevation

(] {ft)
0+00.00 2.00
0+00.00 0.60
0+05.50 0.50
0+05.50 0.00
0+07.00 0.13
0+07.00 0.17
0+43.00 0.89
0+43.00 1.39

Title: untitied

I\..\511542_fis\upri\hydraulics\tds_uprr.fm2
04/01/04 02:52:57 PM

?

© Haestad Methods, Inc.

PBS&J

37 Brookside Road Waterbury, CT 06708 USA  (203) 755-1666

Project Engineer: Post, Buckiey, Schuh & Jernigan, Inc.

FlowMaster v6.1 {6140]
Page 1 of 2
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! 100' ROW SUNSET ROAD 100-YEAR AT SECTION A-A
l Worksheet for Irregular Channel '
) Natural Channel Points
' Station Elevation
() (fr)
0+57.00 1.39
0+57.00 0.89
l 0+493.00 0.17
= 0+93.00 0.13
0+94.50 0.00
0+94.50 0.50
\ “1+00.00 0.60
1+00.00 2.00
l
Title: untitled Project E.ngineer: Post, Buckley, Schuh & Jemigan, Inc.
\ I\..\511542_fis\uprihydraulics\tds_uprr.fm2 ) PBS&J , FlowMaster v6.1 [6140)
) 04/01/04 02:52:57 PM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA  (203) 755-1666 Page 2 of 2
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100' ROW SUNSET ROAD 100-YEAR AT SECTION A-A
Cross Section for Irregular Channel

Project Description

_ Worksheet
Flow Element
Method
Solve For

100' ROW SUNSET ROAD 100-YEAR AT SECTION A-A
Irregular Channel '
Manning's Formula

Channel Depth

Section Data

Mannings Coefficient 0.017
Slope 6.1000 %
Water Surface Elevation 0.78 ft
- Elevation Range’ 0.00t0 2.00
Discharge 231.00 cfs
2.00¢p : o
0. 00 V : . : v ‘M"_——
0+00.00 0+20.00 0+40.00 0+60.00 0+80.00 1+00.00
V5 .OB
H:1
NTS
Title: untitled Project Engineer: Post, Buckley, Schuh & Jemigan, Inc.
1\..\511542_fis\upri\hydraulics\tds_uprr.fm2 PBS&J ’ ’ FlowMaster v6.1 [6140]

04/01/04 02:53:02 PM

© Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666

Page 1 of 1




AREA D 48' ROW DEPTH CALCULATION SECTION B-B AT C2

Worksheet for Irregular Channel

Project Description

Worksheet
Flow Element
Method

Solve For

AREA E 48' ROW SECTION B-B AT C2
Irregular Channel
Manning's Formuta
Channel Depth

Input Data

Slope 1.8000 %
Discharge 221.00 cfs

Options

- Current Roughness Method
Open Channel Weighting Method
Closed Channel Weighting Method

. Improved Lotter's Method
Improved Lotter's Method
Horton's Method

Results.

Mannings Coefficient 0.016
Water Surface Elevation 0.87 ft
Elevation Range 0.00 to 2.00
Flow Area. 27.1 fi2
Wetted Perimeter 49.30 ft
Top Width 48.00 ft
Actual Depth 0.87 ft
Critical Elevation 1.18 ft
Critical Slope 0.4342 %
Velocity 8.15 fi/s
Velocity Head 1.03 ft
‘Specific Energy 1.90 ft
Froude Number 1.91
-Flow Type Supercritical
Roughness Segments
Start End Mannings
Station Station Coefficient
0+00.00 0+06.50 0.015
0+06.50 0+42,50 0.017
0+42.50 0+48.00 0.015
Natural Channel Points
Station Elevation
ft) {ft)

0+00.00 2.00

0+00.00 0.46

0+04.00 0.38

0+04.38 0.38

0+05.50 0.00

0+06.50 0.09

0+24.00 0.44

0+42.50 0.17

0+42.50 0.13

0+44.00 0.00

0+44.00 0.50

Title: untitied

:\...\611542_fis\uprihydraulics\tds_uprr.fm2

04/01/04 02:12:04 PM © Haestad Methods, Inc.

PBS&J

37 Brookside Road Waterbury, CT 06708 USA  (203) 755-1666

Project Engineer: Post, Buckley, Schuh & Jemigan, Inc.

FlowMaster v6.1 [6140]
Page 1 of 2




AREA D 48' ROW DEPTH CALCULATION SECTION B-B AT C2
Worksheet for Irregular Channel

Natural Channel Points

Station Elevation
(ft) {ft)
0+48.00 0.60
0+48.00 . - 2.00
"

Title: untitied . ' ' v Project Engineer: Post, Buckley, Schuh & Jernigan, Inc.
1:\..\511542_fis\upri\hydraulics\tds_uprr.fm2 PBS&J . FlowMaster v6.1 {6140]
04/01/04 02:12:04 PM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 2 of 2




AREA D 48' ROW DEPTH CALCULATION SECTION B-B AT C2
Cross Section for Irregular Channel

Project Description

Worksheet
Flow Element
Method
Solve For

AREA E 48' ROW SECTION B-B AT C2
Irregular Channel

Manning's Formula

Channel Depth

Section Data

Mannings Coefficient 0.016
Slope 1.8000 %
Water Surface Elevation 0.87 ft
- Elevation Range 0.00 to 2.00
Discharge 221.00 cfs
2.00¢-
1.50
1.00 v
0.50
0.00 - —a| _
0+00.00 0+10.00 0+20.00 0+30.00 0+40.00 0+50.00
v:3.33333333[§_
H:1
NTS
Title: untitled Project Engineer: Post, Buckley, Schuh & Jérigan, Inc.
1\..\5115642_fis\upri\hydraulics\tds_uprr.fm2 PBS&J ) FlowMaster v6.1 [6140]
04/01/04 02:12:11 PM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA  (203) 755-1666 . Page 1 of 1




AREAD D SECTION D-D (APARTMENT COMPLEX)
Worksheet for Rectangular Channel -

Project Description

. Worksheet - _' AREA D APT SECTION D-D

Flow Element Rectangular Channel

Method - Manning's Formula

Solve For Channel Depth

Input Data .

Mannings Coefficient 0.025

Slope 4,0000 %

Bottom Width : 110.00 ft

Discharge ' . 231.00 cfs

Results ]

Depth 0.35 ft

Flow Area 39.0 ft2

Wetted Perimeter . ) 110.71 ft

Top Width : . 110.00 ft

Critical Depth ' 0.52 ft

Critical Slope . 1.1500 %

Velocity ‘ ) 5.93 fi/s

Velocity Head 0.55 ft

Specific Energy : 0.90 ft

Froude Number 1.76

Flow Type ) Supercritical
Title: untitled ' Project Engineer: Post, Buckley, Schuh & Jemigan, Inc.
I:\...\511542_fis\uprihydraulics\tds_uprr.fm2 PBS&J FlowMaster v6.1 [6140])
04/01/04 02:53:41 PM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA  (203) 755-1666 Page 1 of 1




R
I AREA D SECTION D-D (APARTMENT COMPLEX)
' Cross Section for Rectangular Channel
Project Description )
: Worksheet : . _' AREA D APT ASECTION D-D
Flow Element ) ) Rectangular Channel
Method - Manning's Formuia
l Solve For . Channel Depth
Section Data
Mannings Coefficient 0.025
l Slope 4.0000 %
Depth ‘ : 0.35 ft
Bottom Width 110.00 ft
. Discharge 231.00 cts
l — — —— 2 o3k it
110.00 ft— ' —— —!
' v2.ol\
H:1
. NTS
Title: untitied ' Project Engineer: Post, Buckley, Schuh & Jernigan, Inc.
I1\..\511542_fis\upri\hydraulics\tds_uprr.fm2 PBS&J FlowMaster v6.1 [6140]
04/01/04 02:53:46 PM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA  (203) 755-1666 Page 1 of 1
1 T ——————




AREAD D SECTION E-E (APARTMENT COMPLEX)
Worksheet for Rectangular Channel

Project Description

_ AREA D APT SECTION E-E

Worksheet

Flow Element Rectangular Channel

Method Manning's Formula

Solve For. Channel Depth

Input Data

Mannings Coefficient 0.025

Slope 4.0000 %

Bottom Width 70.00 ft

Discharge 231.00 cfs

Results

Depth 047 ft

Flow Area 32.6 ft2

Wetted Perimeter 70.93 ft

Top Width 70.00 ft

Critical Depth 0.70 ft

Critical Slope 1.0546 %

Velocity 7.08 fis

Velocity Head 0.78 f#t

Specific Energy 1.25 #t

Froude Number 1.83

Flow Type Supercritical
Title: untitled Project Engineer: Post, Buckley, Schuh & Jermigan, Inc.
\..\511542_fis\uprnhydraulics\tds_uprr.fm2 PBS&J FlowMaster v6.1 [6140]
04/01/04 02:53:55 PM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 1 of 1
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. AREA D SECTION E-E (APARTMENT COMPLEX)
' Cross Section for Rectangular Channel :
~ Project Description
Worksheet : ’ AREA D APT SECTION E-E
Flow Element Rectangular Channel
Method Manning's Formula
l " Solve For ‘ L Channel Depth
Section Data )
Mannings Coefficient 0.025
' Slope 4.0000 %
Depth : S 0.47 ft
Bottom Width . 70.00 ft
. Discharge’ 231.00 cfs
l = - A ft
70.00 ft
l V2.0 B
H:1
NTS
Title: untitted . o . Project Engineer: Post, Buckley, Schuh & Jernigan, Inc.
I\..\611542_fis\upri\hydraulics\tds_uprr.fm2 PBS&J ) . FlowMaster v6.1 [6140]
04/01/04 02:54:01 PM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 1 of 1




I AREAD D SECTION F-F (APARTMENT COMPLEX)
l Worksheet for Rectangular Channel
_ Project Description _
. Worksheet - AREA D APT SECTION F-F
: Flow Element Rectangular Channel
Method Manning's Formula
l Solve For Channel.Depth
: Input Data
Mannings Coefficient 0.025
l Slope 4.0000 %
" Bottom Width 50.00 ft
Discharge 231.00 cfs
l : Results
- Depth 0.57 ft
l . Flow Area 28.6 ft2
- Wetted Perimeter 51.14 i
) Top Width 50.00 ft
Critical Depth 0.87 ft
. Critical Slope 0.9978 %
Velocity 8.07 ft/s
Velocity Head 1.01 #t
l Specific Energy 1.58 ft
Froude Number 1.88
Flow Type Supercritical
Title: untitled . Project Engineer: Post, Buckley; Schuh & Jernigan, Inc.
I\..\511542_fis\uprihydraulics\tds_uprr.fm2 PBS&J ) ‘ FlowMaster v6.1 {6140]
04/01/04 02:54:10 PM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 1 of 1
X




l AREA D SECTION F-F (APARTMENT COMPLEX)
' Cross Section for Rectangular Channel ’
Project Description .
Worksheet C AREA D APT SECTION F-F
Flow Element Rectangular.Channel
Method . Manning's Formula
l Solve For o ) v Channel Depth
Section Data
Mannings Coefficient 0.025
l Slope 4.0000 %
Depth : 0.57 ft
Bottom Width . 50.00 ft
l Discharge -231.00 cfs
l »
hwd
l - 0.57 ft
50.00 ft
I V2.0 B
H:1
NTS
Title: untitled . . ’ Project Engineer: Post, Buckley, Schuh & Jernigan, Inc.
I1\..\511542_fis\uprishydraulics\tds_uprr.fm2 PBS&J ) FlowMaster v6.1 [6140]
04/01/04 02:54:15 PM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA  (203) 755-1666 : Page 1 of 1
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PBS;

An employee-owned company

April 2, 2004

Mr. Max H. Yuan, P.E.

Federal Emergency Management Agency
Mitigation Hazard Identification Branch
500 C Street, SW

Washington, DC 20472

RE: AS-BUILT CERTIFICATION FOR LETTER OF MAP REVISION
APPLICATION FOR GREEN VALLEY AREA, CLARK COUNTY, NV
PBS&J REFERNCE NO.: 511542.00

Dear Mr. Yuan,

I, Stephen Altman, hereby certify that the Crossings Apartment development was built in

substantial conformance with the grading plans, included in this LOMR, by VIN sheets 1
through 12.

Sincerely,

PBS&J

Stephen C. Altman, P.E., CFM
Lic. 14617, Nevada

2270 Corporate Circle, Suite 100, Henderson, Nevada 89074-6382 @ Telephone 702.263.7275 ®Fax 702.263.7200 ® www.pbsj.com




AREA B

Civil Improvement Plans
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GRADING AND IMPROVEMENT PLA

ESTIMATE OF QUANTITIES (OFF-SITE!
2" K. C. PAVING

FOR

THE CROSSING AT GREEN VALLEY

CITY OF HENDERSON

STATE OF NEVADA

SENERAL OTES

1. POWER POLES AND/OR OTHER EXISTING FACILITIES NOT IN PROPER LOCATION BASED
ON PROPCSED IMPROVEMENTS SHOWN HEREON WILL BE RELOCATED OR PLACED UNDER-
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AMERICAN RESIDENTIAL PROPERTIES

37 A. C. PAVING 8,208 3Y. GROUND PER CITY OF HENDERSON ORDINANCE AT NO EXPENSE TO THE CITY OF
: HENDERSON,
CURB & BUTTER (24" L- TYPE) 1,888 LF ‘
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. b4 w COUNTRY CLUB
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; . WARM '\ 8PRINGS ROAD 4. CONSTRUCTION TO BE PER UNIFORM STANDARD stcchnons AND DRAWINGS, CITY e
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t N D I
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—_— : - BY THE BUILDING AND PLANNING DIVISIONS orjms CITY OF HENDERSON, ! >
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4 - GRADING PLAN & RECOMNENDATIONS
.5+ ST. PLAN & PROFILE - GREEN VALLEY PARKWAY wyAoR Szt DATE MARK T. CALHOUN, P.E, six"tr::'msorn.:ﬂml:acg::g:.s:::éuwgns::‘:?:znnggw“és"bngBz;gﬂmxgn Q ‘8
6- ST. PLAN :Emm:i WARM SPRINGS ROAD NEVADA CERTIFICATE NO-X04E~ CITY ENGINEER NPPROVED BY THE CITY ENGCINEER, CITY OF HENDERSON. &
7 - MASTER PL : . ¢ i
8 STREET LIGHT PN For o T O R A o
-9 - STREET LIGHT PLAN 2.0 FOR ONE X
~10 - STORM DRAIN PLAN & PROFHLE- CENTEL PUBLIC NORKS. CITY OF HENDERSON TF WORK 1S NOT o
~11 - $TORM ORALN DETAILS COMPLETED BY My . [° . 1987 . i =
12 - MISCELLANEGUS DETAILS - ) . 2
BENCH MARK | BALE STARR BASIS OF BEARINGS z §
. N 00° 38’ 81" E, THE WEST LINE or \'”! IW 'I‘ or
_Brass_cap monument at interveetion Fike “MM.E'T SECTION § , TOWNSHIP 22 SOUTH, RANGE 02 EAST .,
. Mm.D.8. 8 SHOWN ONPARCEL MAP FILE 36, € 20, 5.
of Warm Springs Rosd @ Green Valley T CLARK COUNTY RECOADS, NEVADA. 3¢ Pra ﬁ’m__
) A v tomy T
Pkwy. Elev.. 1960.01 NEYADA POWER CO. Poare
/ . HCALE nonc'
Y {2 10o- 7/
C.P_NATIONAL / SOUTHWEST GAS ™ DATE ; - EET
1 > 1
957 < o
CITVBUILDING SUPERINTENDENT ' OF 42 sHeets
282N

22

712




TANGENT DATA CURVE DATA
! . . N DISTANCE N AADIUS LENSTH -TAR
\ - L. T Moo . 11.68° 14 a0 Gt e (2]
0.6% ; c¥ = (Sroruees) W : Mt I £ omw nR B <
: ) 4 NBY® ” L 310 80. 00° .19 3. 08
e e e e o, ’ S NOO* . 00° 200. 00* a2} 0. 8¢° 4
- ”, 50 6 NOY'3£ 0N W 10,00 100,00 3T e of
RN S / . T NOOT4Z 3'E 10,00 .00 128Y & , zZg §
8 N3 @ 10, 00’ wo.00  apas  aneE !’Jl < &
ﬁ Ce— ' N To M e 1008 e I . 50" X zlxl* - w iy
T11 NOO® 427 36° . 00 a o 12,80 20, 03 3.0 o a = ﬂ
“ ~ THE Nab: 02! 3¢ 12,00 a o 11,50 36,13 2 Q S3
. . bt NB'IT .l’. a " [ . 80" L“: 2.80 > 7]
I g Py R— B S i WEF 4R i i : g
& HOWROAT L X R T 4 S R 4 <
| 4 g[  coumrnr crue MEEEEE o §i fmw e Hwo o g ou
H : 9 nes’ 02 ! 80" G 120648 30800 .18 T Z
i - T10 hay: 57 1 Qo soror |4 od W do g £0
z o THONATOL SCE 12,00 Gl %0oror 8,00 Lo . »wgZz
< - 122 N4Y' 87 10,38 C22 S1°IF 08" 63000 TN 4. 3 < a
I | ey TLREAIE ha S EEE TE LN 1Y 3 k]
o . - 718 noo* o8’ 81° - 00 SF e s el i? e
“ | TWARM -\ SPRINGS ROAD i ::: ar s:u;::; . 8 tu_‘ 3 Y = 29 3
’“ | o i :;:ﬂ's;:: 1 :; a t‘g:‘»'n:g e ! L:} 3 Yo 0%«
VICINITY MAR' L & W ik sie ' >£8
,“ SMICINITY Mar QT 401 30,00 ra e LA . ge<
- ok TR OHE 5138 g @
a8 e 18000 s0.08 714 oz
a1 so-on oo 00 Aty . 00" w N’
Qe or . 50! 153 . 81 < ouwa
s 89’ 18. 00 23. 8% 1 -] § 7R U]
ca0 . 80 . 93 k) 240
mae . CAVTION cat 18. 00 31 sas
- — CAVTIOR ca 113 . 50" a8 Y > fg
§ TS T e g FEE & M 11288
3 : 16" High Presgure Steel Gas Main R “:25 e X 383
' o.40% Locatton Uncereatn T R 12
- ntra S SERIE e ae ®»: 10
Co ctor to verify elevations and CA1  120°00° 00" 00’ 10. 41* g
report any discrepancies to Southvest 110° 4' 85° . 50° 48y - O
Gas and the Engineer in writing 48 hrs. t: -8.‘: ng “Al‘s =
prior to any construction. VTN Nevads 13°30' 18° . 50° 498 d
bears no responsibility for the location 3 ;1400 .73 B
or elevations shown hereon of existing :281 t%ﬁ- —
utilities. . . 807 4. 8¢ (-
W80 sser Ba
wes ma -
wiE s -
' ,  ig i =
| ‘ ) ) iEse  a00 ke = g
: ® — 1.to & FT. RETAINING WALL PoEEE R iR & s
e /———— 4 8 FT. BLOCK wu.k/ov na I0_1e0°00 L 10 a 3
: S : 20 i c
: - TY. . RV 723— YR =
pa 0 R i = )
& ’ ) N = |
. Lo 6}‘7 (A(P,,mu D ’ o 2
. - . 2 ¢y ¥, i
(19). & fled || < ‘ ING z
! D 2o EXIST |
— MAT
o°* s /' ’/.? iR ™ GROUND
] ty QLLEYH ° : -
[ ‘e D
@ | i sVl x
@D LAUNDRY || v =t ' ' ) ]
. P | 2
. 4 V71 WA 7 A WY €
| S ﬁ % 27 RAIN QU0 o 2
1 N rorm D ETAILS . Z |
ﬁé. @ \\{ Lo l sTRUCT' v z W
) 0 w
D) pPOOL j [+
a | ©
) b=
A rves cues” A Q.
S —~ 4107 E Z
’ S e adory_anes ﬁl’/ < 5
- ™ N - bl lll'. .
) o U)
N - <, O Q.
SEE SHEET 3 210% B N -
174 17.00 U
. ’ -
- b¢4 l'hfl’ w )
\ . ) o
X it i o
i | w bl N
' v £ g
NOTER: - . . X - o
T 4 FOR NOTES ovEMENT PLAXS 18 §| 2 _ T/ D
-z :Eg fH:: D4 Ol i :.T'!:;Pm‘:“‘!’":‘: ;,‘K: PLANG MUST BE ~ ! %‘5% ‘% (WA v WONO. 3354
ND LEGEND. SESUSMITTED POR REVIEH AND APPROVAL TQTHE N | ' | —
DEPARTMENT OF PUBLIC WORKS, CITY OF V7~ Y a s 1 SSW=2™ lev  SCD /7 EMP
HENDERSON 1F WORK IS NOT COMPLETED BY o N 1
papd | . 198, ! DATE
c T P e : . i . . .
BASIS OF BEARINGS . \J - ca“ scae 17 : 30
- N 00* 35' 51°E, The West line of the. -~ BENCH MARK  APPROVED BY /7 before you —
. 8W 1/4 of Section 8, T 22 S, R 62 E, _* .Brass_cap_ monument at Intersestion. < I o Dlg' N
MDM, as shown on Parcel an,'FIIQ_ ae, ] .of Warm 8prings Road & Green Valley' MARK T. CALHOUN P& OATE \ él‘ﬁo \ " - 2
Page 28, Clark County Records, Nevada.  pxwy. flev.. 1969.01 City Engineer, City of Neadersos l . 5,1)% , i 18002272500
. I 4 o ' woesanomo semvicewsa | OF 12 SHEETS
- " DSzden




SEE SHEET 2

N
3
¥ L10Y
. WY S60YW  304e
™o R ke
N
N
R

\

HTYes Curas 2 :
;

U3
1

rd

REMOVE| 7—\

@9

A

4
e

1882

Y

% 2'irrre c#j o

z.o% !

k3

—

)

EINGS &0

OFOO WAL
¢
Qo

4
iz

- _—-"m'ﬂ'!lvl
!

op o ma
£EMoveo 4

._A.ll_'

BHOWROAT
COUNTRY CLUB

SANDHILL _ RD.

" WARM - \ SPRINGS ROAD -

1'_  VICINITY MAB

NOTHE:

SEE SHEET 4 FOR NOTES
AND LEGEND.
i

i

i
t
|
(

CAUTION !

16" High Pressure Steel Gea Mafn
T

REVISION
PLANNERS

V486 |en1P 15¢ noses werk /75,47 & OF 94 2

2300 PASEO DEL PRADO BUILDING A SUITE 100

)
[+
w
w
Z
O
Z
5 i
H o
Z
3 5
7]
Zz
Q
O

4A.MERII:AII RESIDENTIAL PROPERTIES

th nevada

EERL

11800

l

i
~

2

Acves2)d
27VGrvA)

.

A
&

ROVEMENT PLANS 1S

ITY APPROVAL OF THE IMP)

QQGRMT!D POR ONE YEAR ONLY, PLANS MUST :"ﬂ!
Q RESUBMITTED FOR REVIEW AND APPROVAL TO

qw HENDERSON 'I',‘ WORK I8 WOT COMPLETED BY

et 083

location Uncertain

Contractor to verify elevations and
Teport any discrepancies to Southwest
Gas and the Engineer in writing 48 hrs.
prior to any construction. VIN Nevada
bears no Tesponsibility for the location
or -levnflunn shown hereon of sxisting
utilities,

|
!
!

DEPARTMENT OF PUBLIC WORKS, CITY oF

.BENCH MARK
T ———

-Bun_lnn at In .
.of Warm Springs Road & Green-Valiey'
Pk-y.,; Elov.. 1968.01

BASIS OF BEARINGS

N 00° 36° 61, The Wast flne of the . =

SW 174 of Sectlon 5, T 22 8, R 62 E, )
MDM, as shown on Parcel ‘Map, File 36,
Page 25, Clark County Records, Nevada.

APPROVED BY

MARK 7. CALHOUN PR
Clity Engineer, cny‘ of Headersea '

H I8

GRADING PLAN
THE CROSSING AT GREEN VALLEY

-

Q
w 4
£ e
= 4
WONO. 3354

sy SCD/ EMP

DATE

scate 1* : 30°

SHEET

3

OF 12 sHEETS

ozaen

LAS VEGAS, NEVADA 89102 PHONE (702) 873-7550




WROUGHT RON
RAIL

l 1190 /
u_cowm
66" CMU COLM W/ CAP H———‘+
w/cap 0" WROUGHT _ _ —
) o - /f’ng/v RAIL - 2]
/i . ol w
e . w O ¥ 0 . 2
o N 9 N s E 28
$ 9| T R o g
| o 5 ° ° g amowacar g aER
' 3 | i = ° o Q v 3 2 = ®©
L HE RETAING WALL - COUNTRY cLUB @ @«
| L R s, (o WS &F Bareamanes ? <8
g JZN) ) H I oz
2 P Dowar
e & ZogE e |, 053
N N ] ,2 l' R i TWARM -\ 8PRINGS ROAD 3 E g o
3 18 .»,.- s N =
(,4/;,’-5—9,)4';;,“ , -%) . l 7 v saant FINISH FINI v © MICINITY MAR- g R 2 8 2
N } R T womn J ¢ proye t . O é s
so{ u7T LN | || VOLLEY BALL wrs ez wt RAIL . Za3
:‘Afe‘/\li— i =4 Waa
' ¥ J RETAINING Wi _ suneins cares oy
R | 3 AEGHT VARIEST 7 |~ TE [T GRVL (™) w g 89
d, .o . MIN SLOPE D4 Prre(Y) 3 RS 0 a (U]
N Ve . PARKING LOT - g3 z3 g
xélg o RETAINWG WAL'L- ";Go";se I N : s >
. i . i r = : -3 3 5
! I d T : 1]
e ! i b4
r d I/ ‘ ]
L0 l - 1 o v oo W/ v ) . v Pt Q
N™ &s’: 3 bty WI RAIL ] 9 Y P . ; [ o
\E y, 2 f PRt R 9 | sowar araract) KU (-4
" | : S R £
oo - . - .
| i3 = a i | ety =
I WP i | e 3 FINISH GRADE e o
o (. v X .
| %" i d X R S e 700 1 (,gm':')s . NING WAL . o -
; : AN O G (o7 Ely Z AS NEEDED ' =
' A f ’lv y PARKING LOT S N as l E '§
! .
LB L 2] [T o -— >
7 s W . RSE { w- section §.0” max. E g
%0 : t . :
i pL20r ! Ban, :
e joaacr. =
‘ S| & £ /2 A R S
. - T — =
Lezll ,';/ RETAINING WALL \&/ e = w >
_ ~, 3 .. TYPICAL SELTION IRETAINING WALL -
i CAUTION LEOEN ! - ITYPICAL SECTION
16" u;.n Pressure Steel Gas Main )
Location Uncertsin BUILDING NUMBER GENERAL NOTES . e )
Teport say diseresencire ttont haaae @D PRD ELEVATION (ROUGH GRADEY (FF 127 ABOVE PAD ELE) 1. AL GIES SHI JEREDN ATE T RO GANE OLY. M T 0.3 FeeT -
Gas and the Engineer &n writing 48 hrs. — ‘A" TVPE curB LOW' TO ALLON FOR LANDSCAPING EXCEPT TC, FL,INY, AND F6 WHICH (48]
o prior to any construction. VIN Nevada ARE TO FINISH GRADE, FF TO BE 12"ABOYE ROUCH GRADE ]
44TS DO ras a it t ocaction -_— Yy " .
%‘ 2 dheyaeions Shove heress of xidting o TvRe cuRs |2, AL GRADING TO BE F.H.A. TIPE *A" DRAINAGE, -l
o . =w== 2 VALLEY GLTTER (DET | ,SHTI2) <
o N ROUGH GRADE CSEE AOTE 1) 3. SEE PARCEL WP FOR EXACT BEARINGS AND IIIISTMCES. A ! >
_(917;’/ \ : ' - 4. CONTRACTO SHALL VERIFY ALL CONDITIONS AID DINENSIONS AWD SHALL z
N : . - \ REPORT ALL DISCREPANCIES T0 THE ENGINEER] 1K NRITING PRICR TO b4
® N : WOUGHT TRON RAIL THE COMPENCEMENT OF NORK, ’ w
& \ \ / | < |
: \ 5. THE QUANTITIES SHOWN HEREWITH ARE ESTIMATES ONLY AND ARE NOT | o
g" &3 . N T0 BE USED FOR BIODING PURPOSES, - o )
:: e e ' 5. ALL GRADING SHALL CONFORM T0 THE SOILS REPORT, | =
,_ O~ o
“ N > |
Ry, 3 CITY APPROVAL OF THE IMPROVEKENT PLANS IS — (O]
/ GRANTED FOR ONE YEAR ONLY. PLANS MUST BE Q
} L) RESUBMITTED FOR REVIEN AND APPROVAL TO THE . Z
RERe——— o~ % DEPARTMENT OF PUBLIC WORKS, CITY OF < [l
Y 2] e . R HENDERSON 17 WORK Bll;a_;]_ COMPLETED BY m )
Ay 20 g )
= H @ o , s |3
% |4 4 | grvme cve i o)
byl N 5 ‘ e
d MENCH MARK
. 0‘1 N I3 4(1 SRROTECT &0 OF o
o % Gurreg ﬁa:" Ezi , -Brass_cap.monument af interssstion, u_’
LA S R 7 5 (VR : T T AT N w/z‘,w/l/ Lock .of Werm Springs Road & OGreen Vailey' :
3 o Yo% v Pkwy. Elov.. 1969.01 :
e 0%%24‘5 7¢ . AR I *»% =)
e, i e |y . : g
he 4\}/ _:u‘l‘. AV N ’,‘4& \\ N S BASIE OF BEARINGS . - -
" ~—_ 1 = _ ™ ) b N 00* 36' 51°E, The West line of the’
s —, - = - —— ~A - ~——8W 1/4 of Sectlon 5, T 22 5, R 62 €, - woro 3354
J 7 Py s —_— ) MDM, as shown on Parcel Map, Fils 36, sy 8CD / EMP
W ¥ |WARM SPRINGS ROAD * = - /s VA
% “ . N }E L \ v ’,5.'.1’ . ! - /——’- , -Page 25, Clark County Records, Noud OATE
<3 9 N . / :E ~ fgt !3 - ca“ scate 1% : 80"
¥ 8y N MEDIAN RANTING e -7 N 0} (IS0 D) before : .
ol A SEE LANOSCAPE Ay aiss o < 9 le , you APPRQVED BY - . b
W N /] Djg. 2 {70 .
MAAK T. EALHOUN PR 4
1 m 227 zsn' City Eagineey, —clu. of NHende.
RGRGUMD SERVICE 1 of 12 sHeETs
— O PAS YA




SANCYT AC ~

=

2 Y 7 Exisr, N
% AT
(2 PCOL s, &

~——— :
o e

-

s -

.'IE ;,‘k
8§ 5§55 o
e 815 I
Yy =/ \?8
AJ LY N A
Yy Si= oy

~ ~N

I Z411. T
Ex. P

/15470, 75

T4

y — ' g
- R — g
oy N le
- 7575’ N w
P 3 3 Z
v N
Y g |[38E
e S Iy U 5 W
N alo_ [N N asg
) {1 [N gk N g g s
. S o (K N 3 o<t
. N Ng W N SN w
N x b . e N \ gz
] N m N " 9 si§_L 0 » %9
¥ N N N A\ N Q e
i97q ” S g S ] R : \ 3 R cs®
N N LY ) \ A = =~ 1970 : “y
- N\ AT [N " N " —— ~ N % =
" - —
. by i N 5 3 R N ¥ Yy T %/ 0 (—985
- N % - N . S e RN N 4 §°
- ¥ ] S roe®7 % et N 5|3 w_,é
- N e [P Tl el S \ A L 3 8z
J— et e et e i / TOP|OF EAST CURB - i P o
s SR S N X Geouslr @ 2 A &N g é"
_— . \ g / N ": &g
#, i = [72]
£ s A, \\ V)/ £ 2 g 5
L g 2
- B N 3 5
N N : el o
'y y i N[ ~1 1=
B G = ~ ‘I{\‘ [y i b
» . N B
e L W g X ) Q > N Y \‘ 5 3{ W =
[ ) _ X ) Q) N X NS ; ﬁl o .t: w N3 =
T N D) . Wy B N . > N S =
- A =3 N b *~ ~ % A N : N R -
R TN N \| "\ M A i =
N S—b . g \) \~ LY 1970 = o]
% t\": X N ~ oL 624 . P s [=] g
n NN — = —— N @ &
2 o EXEa LY b : S =] e
> O q JIS —— Q
——— = i =
5 —] —t N | -
chille = - s -EXISTING DESIGN [FINISH GRADE @ & 2
—_— — - TRANS. | E . >
1L = '
8 -] 10 11 M= 13 () 15 18 17 18

GREEN VALLEY "PARKWAY

TYPICAL STREET SECTION

1" ryeer
?IrYPE X
FPLATreR

B = T
= D
oa?f«c [ A ' 8§
—L - A—
— —— ————— N l’ D
-\ N Q
A A\ n n y
3 N Woel #2 Y. . N N
N 9 RN ¥, |0 N
N Y R <'z= WD N NI Qe
N N Y =B MY el NS X
W o WPy gl=RN S N
k A N == BENCH MARK.
- - e
s~ _Brass_cap_monumant at intersestion.
/(,.9,%" BC CURVE DATA ‘of Warm Springs Road & Green-Valley.
L% ~o. 4 < < T , Pkwy., Elev. 1969.01
£50¢ L | /775 48" |5299.00° | 2.8/
raere) 2 | 678706" &3.007 ,7{’?9057 ‘4 /’ 7’0‘/7_ ’ ALL STREET STRUCTURAL SECTIONS SBALL BE:
S| 73rs7 1225550 [ 43822 | £/742 ERGINEER, BASED OB CBR OR B.VALUES.. NO-
41 Zeaze 1y 5,?—:-‘ O | 29745 | 745, . PAVING OR BASE WORK SHALL COMMENCE UNTIL .
4cone S| 05/ 28 |5337.50 7. | 2494 | A STREET STRUCTURAL SECTION 1S APPROVED .
S*ryme I & [ /800009 Z.00 .28 = BY THE CITY ENGINEER, CITY OF HENDERSON.
P rvee 1 7 | /5556 27 2.00 5,47 | 725’ . ' APPRAOVED Y
wosR cys(Trm) S /* 54725 | 3587. 80 72.20° | #42./0 3.',:'035'?&'?“““ ;:f,vm’; 8 NUST nsn::ununxo ! y -
S x84 g . PLAN
D | /82841 | 5840.007]/077./6° ] 549.30 POR AEVIEW AND APPROVAL TO THE DEPARTMENT OF

SECTION A-A

i
MARK T. CALHOUN PE  BATE

PUBLIC WORKS, CITY OF HENDERSON IF WORK 18 NOT
8z . City Enginaer, City of Hexderson
,

COMPLETED BY Hay l s 19

fe
o _
«| 5.
w3l <

T X
o K| Z
x < 5
-g Q. [+
] o8 . w:
>' :

z B
< ﬂ :
a 2| o
-S| 2
w -
&l 8
0 | ~Q:
QO ':__J
L b=

wono. 3354

8y emp
VERT, 1°:4°

SHEET ]

of 12 sheers

{

|

Ppea2n




o e I ]. R —
_ h@' t)___, S —_— % oo e \ N
*I; = !; N I\ Mg i N 7]
e N N N My » > » NS ulY . o
1970 L) Y NN .gu oy Sy NS Yy oy g ¢ u
SO SUURUN J B 4y W : N Mo TN LY v z
i = - S —oebs N Wi YT by K o N <83
ORI S, e pE— - 1N Y — K 1Y) ! z|e S wh
_ ,‘_ J, —— ) M 3 N SO K I8 aER
e el -5 \ N [N “x L 2 R 2
R1EN A " NE. I\ o =y g
- * fOP OF NOATH CURB | =g _ - vl NQ I o <>
s OFOF NORTH £0 - S - N 5 gy
b et e — Y B =0
- J“\‘ EX_ GO D y-d S - = — g = n U)HE
f NN =~ —— T = i g 2
AN S = v 1980 } Wmy
F—— J 5
7 ¥ N n Z28
N = Osg
. ve LY zg&Q
) A - 5|3 woa
A ' I\ L : o N oy
N & . B L ) e ]S o v
NS N & [N N By [ : Zly o<
N BN o Y < ul M Ny D ! c z28
% 3 N N \[Zx zebaxve ¥ NS (S P ‘ : Fsa
= @& 0wy LY N N W N N E 5’ gj
7 q ‘S :\Q g M - %\2 ! 1950 »
n — B P R \ N . =4
P 292K = e b 3 " ¥ K & {0
~1. g = = - Q \‘_ ] : . &
== == = ¥ / ST N PN P = .
N _ ] _ DESIGN FINISH GRADE &€ 1~ ~— i 3 3 ) a
e S 3k - g
& o) >~ 2 - -
- 25542y = —= i =
J ; =
1960 S i 1960 = s
\ \1l = ~
- N & &
- |~ [=
—3
9 =
- — - ) ) g N
- ]
i e
S p— | ] =
. X , : 1950 :
o 1 2 3 a s e b4 a ] 10 11
]
casTION . ; POT MOLE (s 18]
16" High Pressure Steel Gan Mais i ore) )
Locstion Uncertain ! N - BC CURVE DATA . ]
Contractor to verify elevations and . . l AO. a =z - £ - 7 ‘ I.IJ a <
Teport any discrepancies to Southvast } \ / | 180%00°c0" 2.00 6. 28 - — < :>
prior o any consiruction: VA Nevads 4 glf 2| /278019 |zoa00’ |44.82" |22.50" ‘ = O] z
b b f he 1 i 3 .
or elevations showa hereon of existing N N O ]l W
A utflities. — a g 0« w
& 3 B Wab g . LR & of &
< ) d R v W[\ D .
?t‘w &&J %k s“- NN Ng_ “19 aQ‘ sq o G O
Sy TR I Sy N Sle 0 W0 slR 2| =
\ ™ S < 3 + . . Nw 2 Q -4 )
R« |\ & AU 3 < ~ <
| : waTER T . o
| . _ vaur 82 6 . - o o (&)
— TN NOTES 12° waten LN Ano | OL Z
,/(‘ VAULT TO BE REL £0 » [
1 o ; ’ . *l PER SHOWBOAT - 7;)
Al 2 . 4 x ~ Y {o__ COUNTAY: QLUF :.IIIJJ E -
- r— e el O
At % g I
t~— v sstamos ; !Ll-li
SEE LAKOSCAPYE : .
SPRINGS ROAD AN T
\ p b=
£ y g
s0’ 5 £
A PLANTER (S&= :
P _ CANDSCALING /%A, Lo
. : BlNcH MARK - -7, fwono. 3354
b~y vy 75 ALL STREET STRUCTURAL SECTIONS SHALL BE- BY om
e b’af plL 2 o — 1 PER THE RECOMMENDATIONS OF THE SOILS o J"" oap. mlonumonl .:lnuruell:n . d
= P — R 3 ; ENGINEER, BASED ON CBR OR R-VALUES. ) " Joare
______ 5w —e 1 EAVING O BaSE WORK :mwgggngmh ) .of Warm Springs Road & Green Valley SR
- : = A STREET STRUCTURAL SECTI S APPI . . X . 1%
(a“ BY THE CITY ENGINEER, CITY OF HENDERSON. Phwy. Elev. 1989.01 SCALE yepr’ 3 ¢
ng_ 01/!21/:4;40?’ 2 aerow 5. ' #_6‘ TR YNDER cfS : ) CITY APPROVAL OF THE IMPROVEMENT PLANS 1S camanrzp APPROVED 8Y SHEET
772 4 - . : - FOR ONE (1) YEAR ONLY, PLANS MUST BE RESUBNITTED - :
BACHE L W)U T e £ PRMME coar SECTION A-A SECTION B-8 POR REVIEW AND APPROVAL TO THE DEPARTHMENT OF - 6
. el Wo IACTED Srever PUBLIC WORKS, CITY OF HEMOERSON IF WORK 1g NoT ‘
1 n"“ FlLL(See sons @erpaT! . COMPLETED BY 19 K T. CALHOUN. PR :
1800-227-260 TYPICAL HALF STREET SECTION _ P18z City Engtnesr, City of Headerson or 12 sueers




_EX..AL‘%\'
BEZ DETA [Q

CdIBLm LOFMIEMIN cCOvER 17 Rfw)
/ ——

swEEr /2 \"
SEE KEVOCABLE W
PEREM/T.

e 8306°
Aw 2°s471”
L= 1675’
v~ a8.77

UTDEE FORCE MAIN
" PROFILE SHT. & ..

-

e S FoeceE mam

TRENCH SNCTION
NO SCALE

1210

SENCH MARK

..Brnn_.cip_monumonl n_lnhrnguon
.of Warm Springs Road & Green Valley '
PKwy. Elov. 1969.01

CITY APPROVAL OF THE INPROVEMEWT PLANS 18 GRANTED®

FOR OME (1) YEAR ONLY. PLANS NUST BE RESUBMITTED
FOR REVIEW AND APPROVAL TO THE DEPARTMENT OF
PUBLIC WORKS, CITY OF HENDERSON IF WORK IS NOT
COMPLETED BY __mnpy) ¥ , 1987 .

\
@ |
| |

F—— e — — -

A

| | 4
e 4
'FF“.J 1’7.%,'

L —_—

My
0'1' w_ ]

e - —_— - —

LEOEND & GUANTITIES

8veras o8 P, SORSS 1588

e 4 /447
1PV (L ATERALS) ve7
£M £7PYe (Fomce MarN) (763
——— 4 STO MW 8
—— Ct&aNOUT 85
O FIRE A YOCANT
@ BLOG., No

LF
LF
IN S

£A -

£A

_______ -

mél.s: Raals 1 &

L—\———_

1 ulwnn:-hn_ te City of

Cae

asd specify

1. Water snd sover espsracion te be 10 feet minimum.

3. ALl heuss letevels to be Laid te mintmm alope, shall cenfors te
- tor

Veaderson,

4 Clesnouts shall be tnstslled and refeed to grade with a slotred bross
cap or within & wetar box which has & metal cover marhed “Sewet C.0."

.of eff-eite imp » City of

5. Top of cleansut elovations sre 2 and shall bs sdjusced to fin4

after landecaping.

‘6. Latersle te be tnetalled within 3 feat of buildinge.

BASLINE

rxe PoLL
e

EATENT 1)

i

of~2T" H

"rufb ﬂ%ﬂ
5 ° 60.&0'40

M"tﬂ K24

/#)/v A

L B P INY. SR )
" En S TP 4.2t

g
‘-l
sh grade %‘
- al
i i
4 i
\
b
:
' l
{
.
:
- X ‘
SDEL COOWIMTES |
man 583,510 5920530 - 6l
L N4 . 5125,1a5 5776,579 €37
mes . 528589 | S689,508 o €21
me se3n 76,063 | L3 -
LY 3 5592, 464 §552.155 . 58.7 .
LT, - 5593.180 oLEY | a
e 5658.982° 106,552 NS
LY. 5301545 5106.965 - €3.2
o
. CLEAROUT COORDIMAYER
Lb -
©on 520,150 5602, 308 t 62,3
cn 5235007 5519,685 6.0
s 5548, 616 5463, 080 62.8
0 5497,806 531,168 2.4
w5 5527.695 416,265 I 6.3
co %6 5471208 5385.169 3.8
o . 5524.839 $116.686 ' 64,9
co e 5451617 5100,253 66,5 .
w0 5413,566 5047,379 t 7.0
o no 5327.750 078,818 ' 66,0
o m 5607.314 5006, 618 .0
0 nz 5928633 sos2.0 6w
@0 #13 5930,231 997,658 "X}

A pouce MAIN
T e
Wl 7 74"41
7 5 ouT 4
SSEWRR NV 5802
UL GpS TP« 5S4t
A 1
27U
= #5‘:,,/ ‘ﬂ"’é’f

NOTE: THN A0 CLEAROUT FINIIN GRADES ARE & AND SWALL SE ADJUSTED

TO FINISH GRADES AFT

SHOWROAT
COUNTRY CLUD

ER LNDSCAPING. !
|
f

CAUTION
16™ Bigh Prassure
Location Docercatin

Contractor to verdi
Teport any discrep
Gas and the Engine
prior to any const
bears no responsib
or elevations show
utilitfies.

Stsel Gas Kain |

fy elavaticos snd
ancies to Snuthveﬁl

er in writing 48 hrs.
ruction. VTN Kevada
ility for the location
n hereon of existing

.APPIIQV!D sY

WARM \ SPRINGS ROAD -

VICINITY MARN

R NS < 4
MA%K T. CALHOUN P& ‘!%Afl

City -Engineer, City of Hendersea

o &
W Y
\JA00)
AN
AN
/A 2 T
08 o
("6‘? K (0
;60 o
he wA'
1
W24
o > 3
\J

17}
i o
w
2
i
z
3 agp
z ?a
o<§
2z
205
@3
u 3
8oy
sk
<
. z&28
@ -‘E
8z
b4 [eX"]
w
2 -ao
T Sgs
73]
p4
o
[&]

Vm nevada

AMERICAR RESIDENTIAL PROPEATIES

e
.

MASTER SEWER PLAN

THE CROSSING AT GREEN VALLEY

LIFT STAT/ON -
IFEE SHT 12

-

g
E] 3
= [ 3
- o
wono 3354
By _emp
OATE

scae 1°: 80°

SHEET

7

of 12 sueers

Degen




. . - .

1. ALL VORK EXCEPT AS MODIFIED NEREON SHALL BE DOWE IN STRICT . 4 . %)
ACCORDANCE WITW THE CITY OF MENDERSON'S STAWDARD BPICIFICATIONS, L o«
r'—'—-J"_—'h---—..l [ e i r— =" I.%{g‘mq-‘ummmnmtmwnu . : %
‘l ! 6”’1 @ (I @ i :| I 3. PAMLLEL VIR A WITEN LIS SMLL MTE A KINDAM OF 10 FESY £ N E 8
| 480732 m I . ] - - ; W %
15 L) . . el . . )
l (30 LA Iy s v  RTTITATI  R R ST £ a5 wowore | . |2 TE
747008 ] W | [ SIZES 10" AND LARGER, . g g OOUNTRY CLUD H 8 Ld
I - F=—— T T e~ 3. CONTRACTON TO FPROVIDS TWRUST BLOCKS AS REQUINRD, . . = g
Q
‘ l ! [ Q) 1 ! §. ALL LOES TO 58 PREISUKE TESTED TO 200 PBI. . - P ] o«
srREET ‘ | . @ —P. I @ I 7. ALL FLAKGED FITTINGS TO BR COATED WITH E.C.~2M AND WAPFED H { : ll'rl:> . Q %"
d’)(l’f”lfylugm 1 . Lt ! i STD. MRAR HYDAANT NITH 10 WIL, THICK POLYSTHTLENE, [ U . g 2
7 \ \ Eelduk Slnidvdeaedul ! (OFF-SITE) b PRI T T ConnETR coute o pmR 2 o MmN s o N
t . \“ | ! l.'mrmnmv:umzmmr-nmummmm ot - qumg
. . l._ R LIRS, . . VICINITY MAR =
A - = e R L f f . r4-3
| - METER T sy sw ., Siom ] ’ ¢ | o£3
V& _orszr-apny monr vaoLT : oL » [ : by
I , - it
s g4
| B EEE
! 250
bund >
. > -
g 389
) 5383
! D
l o 18
‘ I
LEOEND @ QUANTITIES' = ©
! -
\ & FirE MYODRANT @ 10 £4 =
H —o- oaTE vacveE (8%) - 10 £A B
GI-  mETEC wE z £a 3
g ob 'ﬂ‘;/'f/ : 8- vo* sanvp ! g ea - e
Ln ‘f_’:—r SHT 8% £B° mEND z &4 - g
\;‘ 6 : 8- 22%° oanp Yy LB 2
& ras , / &4 -
STIND o 16" B TAPPING SLE&EVE 5 EA L :
AT 8 AcP CLIB0,0R PVvC PESLLF : g N )
< CLIBO(AWWA C9008) i
z2” service ’ 1225 L5 s
207, 70 mEDIAN \ /" SERVIcE 743LF - 5 : >
I13LAND - SEE : i : s
cavoscars FeaN - § * INCLUDES &S, mIPE, TES ¢
o FITTINGS (ON-3/7& ONLY)
LB STOP VALVE DOX o ' ‘ _
b - Wk BX L FMCT WO BYFPASS - SZE Cou
LiEKr,EBoxER/MW - N sTD PE 10/ {
R
9 { o ;\\J"-N‘“a‘J L
| | 18
1 [
75 X : ‘ [
x]
. 9442 \ by Py !
/5

‘THE CROSSING AT GREEN VALLEY.

"l
3

. 240
CAd

=y

'

MASTER WATER PLAN

&

!

A

N

)
‘g,_ .

A

]T'
L
i

L7

1271

TITLE
PROJECT

—1 o
arace

BENCH MARK ’
_—— = - &I S ) ) wono 3354
Brass cap monument at intersection ' ’ — A T ’
| N | S ay emp
" .
of Warm Springs Road & Green Valley N L A N A | | S ; ) . ot
Pkwy. Elev. 1989.01 v _ ‘ : - ! ‘_3 L - | o 1 1 50°
: e 22 AT 7D 7SZAND = ol P Tt : N .
CITY APPROVAL OF THR INPROVENENT FLARS IS GRANTED SEE LANMOSCArE PLAN ’ : : o SHEET ;
FOR ONE (1) YRAR ONLY. PLANS NUST BE RESUBNITTED ‘R - . | s
FOR REVIEW AND APPROVAL TO THE DEPARTMENT OF _ OAD B , — 1
PUBLIC WORKS, CITY OF HENDERSOM IF WORK IS MOT —_—— —— - i L T . l . X 8

’ COMPLETED BY

.19 47 .

of 32 snheers

pesz




b — . e - e e - =4

£
CEAT TURN STOLAGS -1
LANE PER COM STD
OWG # D.CY :

7466.5

EXISTING STAMOAK
& MAST QLM INSTALL
1) eumnvaIeE

F=% — e e - . =4

(WIRE & NO. 10 GREEN

EENOSASOW STREEY LIGWTING SPECIPICATIONS (GXEEW VALLRY uul

STREZT LIGNT INSTALLATION SHALL BE_IN ACCORDANCE WITH Tll cITr 0' .
WENDERSON STANDARD DRAWINGS u-ll-ﬂl- v-"mm BTANDARD BPECIPI-
CATIONS FON PUSLIC WORKS COWSTRUCTICN INPROVENENTS.

COUNTY ARZA (1970}, AND THE MATIORAL n.muc Cwl

THE STARET L1GHTING Cl:ﬂlf SHALL BF 240V, 10, I¥ {WO. 4 TEW corrma

‘THE CONTRACTOR SNALL IRSTALL TVE SENYICE POINT (NEWDRRSOW I'R‘D
m #O, $23L.0204) COMNPLETE INCLODING THE COWNECTION TO T
ADA POWER COMPANY GERVICE., TEX SZRVICE RUR SRALL 3B I"/NN.
lD, )' {2-80. 2, 1-W0, 4 TIM COPPER (R 2-NO, 1/0, 1-0 2
ALUNINUN WIRS.

'!l‘l-b uucnrm or III PTREE? LIGNTS SBALL B3 TRS KESPOWSIBILITY
OF TXE CONTRACTOR, IR ACCOXDANCE WITN THE PLAWE, FIELD LOCATIOWS
SUALL ll INSPRCTED n THE CITY PRION TO DIGGING THZ FOUNDATIONS,

H1GK PRESSURR SCDIUW LONIRAIAXS FOR 51 FT, OR 60 n II' ln.lﬂl
SHALL BE 100 WATT, IIO VOLT, I.E.8. DISTRIDUTION

HPS 100 WATT, CLEAR, 0800 INITIAL um!nl. RATED ur: N 000 m
AND POR B0 " OR 100 FT. R/W BYRENT! BB 250 ﬂﬂ, 240 VW.T,

BANDHILL RD. 1

srTa

sHOwROAY
COUNTRY CLUB

1.B.5. DISTRIBUTION TYPE III,.LAMP ! ». l :so WATT, CLEAR, 30,000 .
INITIAL LUNERS, RATED LIFE 24,000 BRS,, AND ALL SSALL MAVE AN R }
IRAL CONSTANT WATTAGR nu.\n AND A GLASS OR ACRYLIC REFRACTOR. I .

STREET LIGNT POLES SRALL 32 WITH EXPOSED (BLACK
AND WNITE) LOCATED SEWIND TWE SIDEWALK, AND HAVE A 60-INCH DEEF l
FOUNDATION, TEE CRASE CA? (TOP 4-§ INCHES OF THE POUNDATION) .
SMALL COVER THE ENTIRE ANCHOR RODS AS PER THE FIKID ERGIREER.

SERVICE POINTS EEALL BX PER NENDERSCON STANUARD DRANINGS NO.
$231,0201 AND LOCATED BEXIND THE SIOFWALX.

A %0, 10 GRESEW WIRE "BQUIPMENT GACUND® SEALL COMNECT THE NSTAL
AR 7O TER GROUND WINE IN THE BOTTON OF THE POLE.

AT THE UNIT BNDY, 3 EKD OF RUADWAY, 1" i

WaERE THE SYREETS
DIANOND 38 INSTALLED UNTIL MEXT UWIY

™
REFLECTORISED RED PANELS SEALL
18 INSTALLED.

|
1

re s == - il
I | ‘
[ | i
f ST T ~_4 |
e A 1
P! | LEGEND & GUANTITIES'
_— | !
o b - - = = = T - X
LANE DELINEATION «> EXISTING LUMINAIRE
;;lagozu;;:ta/fvoa PR - - U L==1 2850 WATT MAS LUMINAIRE 77 £A
- — — _ _ - — e s 82" PV COMOUIT 4704 LF
< END OF ROAD S/GN S A '
- TRAFFIE CONTROL SIGA/| - “4
______ 5 . O | srom soa &a
| A STRELT /AN 1 &a.
| ’ !
) - — ] |
., = 0 '
=200’
| I ' r_.‘A\f—N'
| )
_________ J | |
- | :
J 1
}
’
i
N L
| | ‘NOTRY
5 LOUBLE MAST ARM LIGKHTING |
’ o DrANCARD PER CONPEZSL.00ds : ’
| W/CI) MAST ARM OMLY. LOCAra
] | AS Ssowas
Lo :
-
re==—===--- - B
I |
i |
L N | N \
{
\ . :
- \ \ APPROVALS .
———— - L TEEE—————e—
. l N\ \ _ ‘ e
! \ \ NJVADA POWER COMPANY DATE
Fm——r—— . \ \
. | N > 7
1 I | [y Va MARK T. CALHOUN P& .DATE
Lo 3 N 7 Cl" ‘Engineer, City of Mcnd.nou
- —_—— - v
m— e Tm e e = - = e o
FPAINT TEMPORZ.ALY [ - = - - ~ - n g\’l‘i
STRIMmINE AOR P.way PADMOUNIT Sy T | N3
‘ rzarnc;»«:ﬂu WHT. BU (PY wmco) ! N
_ ‘ —PEE 5P, DWG. AN Lo - * l ' AN
| ‘ -] , W
CITY APPROVAL OF TNE INPROVEMENT PLAMS I8 GRANTED 3' ' = :
POR ONE (1) YEAR ONLY. PLANS NUST BE RESUBMITTED L 8 - A O
FOR REVIEW AND APPROVAL TO THE DEPARTNENT OF T o ———— U‘\ :
PUBLIC WORKS, CITY OP HENDERSON IF _WORK IS NOT # LS o
COMPLETED BY moy o5 11927 = = ! E: o

SPRINGS

" WARM \ SPRINGS  ROAD

VICINITY MAW

0
[id
w
z
< 88§
§ = |
o <
9%
w2
r_‘:='A:|.
w3
he
o8
5 u.l_,é
8z
w QU
; g2
> Fao
¢ 383
7]
a |2
N
- ex
=-l_
]
-
o
-
-
=
= ~
= | %
2. s
- aad c
c o
: | B
-
]
=
[¥ Y]
= | >
g
)
Zz | >
<
P | E
(o il
t [«
= = (0N
Ol
R
)
w | Z
- .
o n.
o |2
: Q
18]
:.
b
wono 3354
ey oemp
DATE

scaie 17 : 80"

SHEET

9

or 12 " sneers

P28




T o T U PRU——. o I D et
N — _—
NV ER-Y-N (]
T Yy - &
: 1.9 :‘:‘ ! z
- B _&“‘&_ ,,,,, - ! E § §
I B — | ' z Swh
Wik 9§ ' e o B
W \‘ £ e S5©
BRI l g "’g
NN N i o<
- N i L o¥
RS ' | st : 088
A4S R N nls ‘ csE
. N \ W% p 1970 uw o N
4 N S NI ! Zo3
;\‘f S T COME S ECTISNS : AL N RIS I (—988
y B - FINISH GRADE OVER PIPE 1N YRR K C g3
N _%P‘E‘qw 2L 25 N RET” T B ‘3_“4 4 QRADE_OVER PIPE yg *63 5 g & g
A\ =TT SEP AAOTLO AL ;7’111-1-41'#- \ %F /] ) o [N lé" <
Ses pETals, ST 1/ ~C L — — @ ou
= (8) 124/ am ect Ry ” : 3 293
@ z2lca R b~ P14 ! Z&u
, . - | —— - T 3 5 g2
g 1966 o8
Y8_RCP(1B50D) +— — | ] » z
30?'51‘17." s ' B m ; Q
= - ______s :o.oo ; N . = ’ o
g - e - — . = :
- oA A Q-
i ISR B~ o/ 4} ] e
- / ’} i -
~ T O =
950 ‘ 1950 = )
j - g | %
e - 87 ! al 2 P ey
B - —_ .y ol | [ ]
_ N - - 7 = 3
1 AN NS VRN NI — =
- S _ \ 2
\ =
= \ ] = >
oo . . \ i = i
o 1 ’ 2 ] q (] [ 1 2 a [ '
erotior o
16" Bigh Pressure 5teel Gas Main > 1
Location Uncertain ‘5
Contractor to verify elevacions and ._I
report any discrepancies to Southwest <
4; Gas and the Engineer|in writing 48 hrs.
3 prior to any construdtion. VIN Nevada B >
N bears no rcupon-tbilgty for the location
X or elevations shown l’nrnn of existing z
g Q utilicies. .
W0 w o |
N NN - 4 o
[ ‘t n E . m— B
X <] O
9 O
3 -1
3 | a <
) : O
( o3 = Z
: N + o —
44’0/ za e ‘ Z o 8
OUTLET STRUSTURE ‘ j - o
SEc oA/, SUT I 2| a. O 3
)
ant
5 =
‘& - R =} 3
-e L 8Tt rias MENCH-MARK! . £ £
y ] t lon;
' rve reo, v _ : rase aep ot Intersection. TOR ONE. (1) YEAR ONLY. " BNBD NOSh e RenoAerED
7" T sioss _ .o1.Warm Bprings Road & Green -Valley. FOR REVIZW AD APPROVAL To TmE DERPARTWENT OF . | "ONO 3354
. — . LIC WORKS, CITY OF HENDERSON IF WOI
" . ) Pkwy._Elev..1960.01 . COMPLETED BY " , 19E? wor ay emp
before ( , : . . DATE
DW“ » o BABIS OF BEARINGS , scALdlOmZ. T 40
. - - > . 1% 4
. N 00° 36' 61°E, The West line of the . - ApbROVED BY
. . 8W 1/4 of Sectlon 6, T 22 8, R 62 E, e SHEET ]
1-800-227-2800 » CONC. COLLAR DETAIL MDM, as shown on_Parcel Map, Flle 38, MARK T. CALHOUN PR, DATE . : 1'-0
(NDIRIROUND BAMCE e Page 26, Clark County Records, Nevada. City Engineer, Clty of Headersow S
NO SCALE . T o .
- . of 12 gugers

] , - peaen
|




1
ADD'L REINF. @ OPENING ' “ ;
B-96, 6F7.LONG 9 k
: - Y SEE JUNCTION BOX FOR. [
00 ), \Y] DETAIL OF ADD'L REINFORCING 2}
7I X AT OPENING (SIn.) ! E
PN ELEV. 57.52 z
N r T [}
NI N R ' Z8g
T . T o ’ g e
| [} . - : - - & =g
5 L P ‘IQ/—I——T\ 4 @/2"HoRIZ (TYP) 2 3 §
v b B IR ! : <
i | L 1 /7 LY I oy
|| T2 o . | £s
% ] = : (RN o ,/’ .5 gg'gy%gg ) ! 2 2 3
$ ) \ / EXTEN
N \ : o l]’ — RN Z/Q; | GheninG t i 8
! e | ' 1
p I S S | R B | : 98z
% ! 3 wE
N i gy
N \ aZ
i ————— S S R — - u oy
. [ ) [ 3 0§g
. /0 P4 o
12°6" X 2" OPENIMG _ 7 1 N Fen
€A sioe OUTLET STRUCTURE g 3§
"~ ELEVATION : t I I
SCALE:3/8°: 1" 0" . E 8
(-
Ll
[- ™
Y | E
[} : '_.
et : M.H. STEPS _ =
. . @ 72" SPACING 2 0 = ”
JUNCTION BOXPLAN LN TN a ®
N I > >
SCALE:3/8"-1' 0" 2’0 + W 2 @
: 24°C.7. M.H. COVER ' \ 15" W =
(MARK=-C.O.H. 5T. DRAIN) . \ L .\‘ \ L x\\\ — —— WALl REINF. =
AN X : \ \ L. e aamn R ] TYP 1 .
< 12°MUIN.- 24 "6 RADE RINGS — smmeee, £, (SEE ST.IMPALAN < 3 ut =) 4 v S Z"EW () o]
=+ 47 ) - : N 7N 3 1 &
: _ / A ! ys =
—r STD. 4'ECC CONE 3 JI : :
W, » 3 R AN NS 2
6 @ 6’ EW-ROOF SEC. —l— \\ o ‘ 30"ACCESS Nz \ /P/LASER
'—'l_“' ] s 0'0" o M. H, R ]_ ) | S o *o @5’(?5/?7)
£L.65.35¢ N 2
0—1—0 v | - % : - ‘?/ ; d/ —
~—t1+——M.H. STEPS . kY L G A R TR R A ERHWEPE -
—— @ 127SPACING 4 = - : b, v — - — , S
~ ;" o I N *25' 00"
—e ---—-[—l— Izal /7' e 7| a0 s'o m-[ 12' 6" R -4.——-[--£’MW W
-
A /Oroll d
__________ . . ' j 7L '
) OUTLET $TRUCTURE ! » ;3
{ ¢ 48" Rcp PLAN VIEW |
A L8 e st 10) © ‘ -l
W € .00 /R 47 (" — r AN |
T SCALE:3/8"21’ 0 g < A
v ] = |u
N S
c==¥ FRAME TMH R . u b
¥ cover (SEE 3T ) N ROOF SLAB REINE. a | ©
¢ M. 6" TYPE 2 CONVCRETE BAsE - | w48 ' e
9 COMPATTED 10 30% 2 3YRINGS I FLAT TOP REINE -1-—’ A ) / 4 P
N / FOR H-20 LOADING MU STEPS 3] e é 1 o
]
' srj'sfs iR e (ol Z
. : WALL REINE. . .
JUNCTION BOX SECTION A /", Jpen | I‘* e BETWERN PILASTER s 2
SCALE.3/8"=1'0" CONC. RINGS i B . | » 6@ 8" HaR/Z. o : o
. | o |5
= |2 /
oz : | ©
— e | o '\ o |
LT =3 e —— FLODR REINF. =
K £ - : gz eEw. w 2
) _ STORMDRAIN /” | 3
o » TYPE 2°@. 4 - -
. & 5 L e e e F0R COMPACTION § : o |
' + > + + - . © _ . WONO. 3354
CONC. BASE » \\'i‘ ‘ =} Clr"/ ' TYPE 7 GRAVEL kY . : B tony r
C ‘ COMPECTED To 0% OUTLET STRUCTURE oate
3
: - L_compmr 0 0% SECTION C scaE ' AS NOTED
JUNCTION BOX SECTION B B . ] '
SCALE:3/8"- 1° 0" : 6 FT. DIAM. MANHOLE SHEET :
' NO SCALE 11
oF 12 skeers

pasz




*4 & 24" SPACING
/2" /

2-*4 BARS
conT! \

L]

TYPE 2 —~

WHERE SHOWN ON
GRADING PLAN

‘2’ FT. VALLEY GUTTER 7\

NO SCALE NZJ

A" TYPE CURB
- / VARIES ,I

TYPE A'CURB

+

)MIM i

SIDEWALK AND CURB
MAY BE POURED MONOLITHICALLY

RAISED CONCRETE DETAIL
SIDEWALKS, PARKING ISLANDS, ETC ,

L
e ,\9‘!}‘,—;\;‘% \

TYPE 2 GRAVEL —

2°DIA, WEEP HOLES @
12-0" SPACING

w5@u"—
wa@ s2” : X

NO SCALE

OUTSIDE
—_—

Py sg sk aW'T

"X 8" x /" C.MU.

) ! GROUT ALL CELLS

'

(MAX.¢*)

:/2'

N EXISTING
i GROUND

/2"

2-0"

AMIN.

RETAINING WALL

NO SCALE

FORCE MAIN SHALL BE CL.{00,SDR 25
IAW AWWA- C 900, PRESSURE TESTED TO
/00 PSI.

”
MH /\s : [z/f-rsmnou

REVISION
PLANNERS

ENGINEERS

8y

DATE

LAS VEGAS, NEVADA 89102 PHONE (702) 873-7550

REV

2300 PASEO DEL PRADO BUILDING A SUITE 100

—
4"RVIC. FAM.7F /
& ! M
8°VCP SEWNERF L j Ny
AN |} | Q
N \ | L
1y H 8 k‘@
J 0’ /"’
4+
PROFILE
SEWER LIFT STATION DETAIL
NO SCALE :
_ MH" |
W*

4'pPve fcLi00)
/— FORCE Kaaind

B"STUB TOFUTURE
SEWER IN WARM SFRMES RD:

PLAN
SEWER LIFT STATION DETAIL

NO SCALE

NOTE? LIFT STATION SHOP DEAWINGS
SHALL BE REVIEWSD BY C.O0M ALDG.
oeer:

LIFT STATION
Y PIT, DUAL PUMPS .
/50 GPM EA) 230V, 34 ,
TOH = 50 " FT. & /509pm.
\ FLOAT CONTROL
SMARPAK ™ BY MAROLFy INC.
OR APP’D EQUAL.

CONSULTING

Vm nevada

AMERICAN RESIDENTIAL PROPERTIES

-—— e ——

-
I
|
|
|
|
|
|
|
|
|
|

1

——£xiST. 5'MH

g1 Ex/"sr 8"PIPE

FORCE MAIN
GROUT CPENING

: (
FORCE MAIN CONNECTION AT M.H.

NO SCALE

T

|
|

%
9 |
'<' <
[
= 1
w |z
o | &
2| ©
o) =
% <
. O]
<
-4 |2
wd 7))}
6|3
a1
-— Q
= | g
X
b=
woNO. 3354
8Y tony 1

DATE

scae NOTED

SHEET

OF 12 SHEETS

pea]




UPRR Channel LOMR -




\..

J

"
A
N ’

nl
.

05-30-2003  03:50pm  From-COH PW ENGINEERING - +7025658687 T-975 P.002 F-308

fWrmM

Federal Emergency Management Agency
Washington, D.C. 20472

RECEIVED
OCT 04 1993
CERTIFIED MAIL IN REPLY REFER TO: MANOR & DOUNCH
RETURN RECEIPT REQUESTED Case No,: 93-09-601P Ci1v Or LN
The Honorable Robert Groesbeck Community: City of Henderson, Nevada
Mayor, City of Henderson FIRM Panel Numbers: 320005 0005 B,
240 Water Street 0010 B, 0015 B
Henderson, Nevada 89015 Effective Date \
of This Revision: SEP 28 1993
102a

Dear Mayor Groesbeck:

This is in response to a letter dated August 18, 1993, from Mr. David/ﬂf'
Trushaw, VIN Nevada, regarding the effective Flood Insurance Rate Map (EIRM)
for the City of Henderson, Nevada. With his August 18 letter, Mr. Trushaw

‘submitted additional data to support his June 18, 1993, request for a Letter

of Map Revision (LOMR). In his letter, Mr. Trushaw requested that we revise
the effective FIRM to show the effects of the construction of a channel along
the Union Pacific Railroad (UPR) on the 100-year floodplain delineation of
the tributaries to Pittman Wash from 600 feet upstream to 1,300 feet
downstream of Lamb Boulevard. The channel has been constructed from
approximately 4,000 feet upstream of Lamb Boulevard to the confluence with
Pittman Wash. All of the data required to complete our review of this
request were Submitted with Mr, Trushaw's June 18, June 24, July 13, and
August 18, 1993, letters.

With Mr. Trushaw's July 13 letter, he provided certification from Mr. Curt
Chandler, City of Henderson, that this project is spomsored by the City and
is intended for flood loss reduction to existing development in identified
flood hazard areas. This certification meets the requirements of Paragraph
72.5(¢) of the Narional Flood Ingurance Program (NFIP) regulations, and

accordingly, the fees associated with our review and map processing have been
waived.

We have completed our review of the submitted data, and have reviged the FIRM
to modify the floodplain boundary delineations of a flood having a l-percent
probability of being equaled or exceeded in any given year (base flood) along
the tributaries to Pittman Wash. As a result of this revision, the Special
Flood Hazard Area (SFHA) designation has been removed from these tributaries
and added along UPR channel from approximately 600 feet upstream to 3,100
feet downstream of Lamb Boulevard. At the downstream limit of this revision,
the 100-year floodplain boundaries tie~in to the 100-year £floodplain
boundaries shown for another tributary to Pittman Wash.

The modification is shown on the enclosed annotated copy of FIRM Panels
320005 0005 B, 0010 B and 0015 B. This LOMR hereby revises these panels of
the effective FIRM dated June 15, 1982. A preliminary copy of this panel was
issued on July 29, 1993, for review by your community. We will incorporate

—
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the modifications described in this LOMR into the revised map before it
becomes effective,

This modification has been made pursuant to Section 206 of the Flood Disaster
Protection Act of 1973 (P.L. 93~234) and is in accordance with the National
Flood Insurance Act of 1968, as amended (Title XIII of the Housing and Urban
Development Act of 1968, P.L. 90-448), 42 U,S.C. 4001-4128, and 44 CFR, Part
65.

As required by the legislation, a community must adopt and enforce floodplain
management measures to ensure continued eligibility to participate in the
NFIP., Therefore, your community must enforce these regulations using, at a
minimum, the base flood elevations, zone designations, and floodways in the
SFHAs shown on the FIRM for your community, including the previously
described modifications.

This response to your request is based on minimum £loodplain management
criteria established under the NFIP, Your community is responsible for
approving all proposed floodplain developments, including this request, and
for ensuring that necessary permits required by Federal or State law have
been received. With knowledge of local conditions and in the interest of
safety, State and community officials may set higher standards for
construction, or may limit development in floodplain areas. If the State of
Nevada or the City of Henderson has adopted more restrictive or comprehensive
floodplain management criteria, these criteria take precedence over the
minimum NFIP requirements.

The basis of this LOMR is a channel-modification project. NFIP regulations,
as cited in Paragraph 60.3(b)(7), require that communiries assure that the
flood—carrying capacity within the altered or relocated portion of any
watercourse 15 maintained. This provision is incorporated into your
community's existing floodplain management regulatioms. Consequently,  the
ultimate vesponsibility for maintenance of the channel modificatiomn rests
with your community.

The community number and suffix code listed above will be used for all flood
insurance policies and renewals issued for your community on and after the
effective date listed above.

‘The modifications described herein are effective ag of the date of this
letter. However, a review of the modifications and any requests for changes
should be made within 30 days. Any request for reconsideration must be based
on scientific or technical data.

This LOMR will not be printed and distributed to primary map users such as
local insurance agents and mortgage lenders; therefore, your community will
serve as a repository for these new data. We encourage you to disseminate
the information reflected by this LOMR widely throughout your community in
order that interested persons, such as property owners, insurance agents, and
mortgage lenders, may benefit from this information. We also encourage you
to comsider preparing an article for publication in your community's local
newspaper that would describe the changes that have been made and the
assistance your community will provide in serving as a clearinghouse for
these data and interpreting NFIP maps.
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If you have any questions regarding the modifications described herein,
please contact the Chief, Matural and Technological Hazards Division, Federal
Emergency Mansgement Agency, in San Prancisco, California, at (415) 923-7175,
or Mr, John Magnotti of my staff in Washington, DC, at (202) 646-3932, or by
facsimile at (202) 646~3445,

S8incerely,

OO Sl

William R. Locke
Chief, Ripk Studies Division
Federal Insurance Administration

Enclosures
cei Mr. Curt Chandler
Land Development Manager

City of Henderson

Mr. Gale Wm., Fraser II, P.E.
Assistant General Manager

Mr. DaVid W. Tr\IShﬂw
VIN Nevada
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Federal Emergency Management Agency
Washington, D.C. 20472

CERTIFIED MAIL IN REPLY REFER TO:

RETURN RECEIPT REQUESTED Case No.:! 92-09-152p

The Honorable Robert Croesbeck Community: City of Henderson,

Mayor, City of Henderson Nevada

240 Water Street Community Panel Nos.: 320005 000S B,
Henderson, Nevada 89015 0010 B, 0015 B

) and 320003 1250 B
Effective Date of

This Revision:? JAN 12 ‘994

102-D

ﬁeat Mayor Groesbeck:

This ie in response to & request for a revigsion to the effective Flood
Insurance Study and National Flood Insurance Program (NFIP) maps for your
communiry. specifically, this responds to &8 tramsmittal received on
October 21, 1993, from Mr. Tom Davy, Engineers and Surveyors, Inc., regarding
the effective Flood Insurance Rate Maps (FIRM) for the City of Henderson and
the lnincorporated aress of Clark County; however, the entire revigsed area
has been annexed by the City of Henderson.

. In his letter, Mr. Davy requested that we revigse the effective FIRM to show

the effects of the construction of a channel glong the Union Pacific Railroad
(UPRR) and development along a tributary to Pittman Wash downstream of UPRR.
All of the data required to complete our review of this request were
submitted with a letter dated October 21, 1993,

We have completed our review of the pubmitted data and the flood data shown
on the effective FIRM, and have reviged the PIRM to modify the floodplain
boundary delineations of a flood having a l-percent probability of being
equaled or exceeded in any given year (base flood) along the Zone A
tributary. As a result of this revision, the Special PFlood Harzard Area
(SFHA) designation has been removed from a tributary to Pittman Wash from
approximately 3,500 feet downstream of Green Valley Parkway along the UPRR
channel to Sunset Road., The SFHA deaignation has been added along the UPRR
channel from approximately 3,500 feet downstream of Green Valley Parkway to
approximately, 3,000 feet downstream of Valle Verde Drive. In addition, the
100-year flood is contained in Warm Springs Road from approximately 6,000
feet east of Green Valley Parkway to the confluence with Pittman Wash and in
Sunset Road from approximately 3,500 feet west of the confluence with Pittman
Wash to the confluence with Pittman Wash.
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The modifications are shown on the enclosed annotated copies of FIRM Panels
320005 ooo5 B, 0010 B, 0015 B, and 320003 1250 B. This Letter of Map
Revigion (LOMR) hereby revises these panels of the effective FIRM dated
June 15, 1982, and September 27, 1989, A preliminary copy of these panels
was issued on July 29, 1993, for review by your community, We will
incorporate the modifications described in this LOMR into the revised FIRM
before it becomeg effective. Please note that the revised area on FIRM
Panel 320003 1250 B is currently shown on the effective FIRM as Zone D, an
area in which flood hazards are undetermined. However, flooding along
Pittman Wash is shown on the above-mentioned preliminary copies of this map
panel. The floodplain boundaries shown on the annotated copy along the UPRR
channel, Warm Springs Road, and Sunset Road will tie into the Pittman Wash

floodplain boundaries when these modifications are incorporated into the
preliminary FIRMs.

The revisions sre effective ag of the date of this letter; however, a review
of the determination wmade by this LOMR and any requests to alter chis
determination should be made within 30 days. Any request to alter the
determination must be based on scientific or technical data.

This response to your vequest is based on minimum floodplain management
criteria establighed under the NFIP. Your community is responsible for
approving all proposed floodplain developments, including this request, and
for ensuring that necessary permits required by Federal or State law have
been received. With knowledge of local conditions and in the interest of
safety, State and community officials may set higher standards for
construction, or may limit development in floodplain areas. If the State of
Nevada or the City of Henderson has adopted more restrictive or comprehensive
floodplain management criteria, these criteria take precedence.

The basis of this LOMR is, in part, a channel-modification project. NFIP
regulations, as cited in Paragraph 60.3(b)(7), require that communities
assure that the flood-carrying capacity within the altered or relocated
portion of any watercourse is maintained. This provision is incorporated
into your community's existing floodplain management  regulations.
Consequently, the wultimate responsibility for maintenance of the channel
modification rests with your community.

Because this LOMR will not be printed and distributed to primary users, such
as local insurance agents and mortgage lenders, your community will serve as
a rvepository for the new data. We encourage you to disseminate the’
information reflected by this LOMR widely throughout the community, so that
interested persons, such as property owners, insurance agents, and mortgage
lenders, may benefit from the information. We also encourage you to give
consideration to preparing an article for publication in your community's
local newspaper. This article should describe the changes that have been
made and the assistance your community will give in providing the data and
interpreting the NFIP maps.
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This determination has been made pursuant to Section 206 of the Flood
Disaster Protection Act of 1973 (P.L. 93-234) and is in accordance with the
National Plood Inpurance Act of 1968, as amended (Title XIII of the Housing
and Urban Development Act of 1968, P.L. 90-448), 42 U,S.C. 4001-4128, and 44
CFR Part 65. Pursuant to Section 1361 of the National Flood Inspurance Act of
1968, as amended, communities participating in the NFIP are required to adopt
and enforce floodplain management rvegulations that meet or exceed NFIP
criteria. These criteria are the minimum requirements and do not supersede
any State or local requirements of a more stringent nature. This includes
adoption of the effective FIRM to which the regulations apply and the
modifications made by this LOMR.

Should you have any questions regerding this matter, please contact the
Division Director, Mitigation Division of the Pederal Emergency Management
Agency in San Francisco, California, at (415) 923-7175, or Mr. John Magnotti

of our staff in Washington, DC, at (202) 646-3932, or by facsimile at
(202) 646-3445.

Sincerely,

uichﬂel K' B“ckley’ P.Bl’ ef
Hazard Identification Br
Mitigation Directorate

Enclosure

cct Mr. Curt Chandler
Land Development Manager
City of Henderson

Mr. Gale Wm. Fraser II, P.E. B
Chief Manager

Clark County Flood Control

District

Mr. Tom Davy
Bngineers and Surveyors, Inc.

Mr. Charles D. Carter
Di Loreto Construction and
Development, Inc.

Mr. Robert Thompson
Community Development
Clark County
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RESPONSE TO COMMENTS TO THE
GREEN VALLEY AREA :
REQUEST FOR LETTER OF MAP REVISION

Case No.: 04-09-0954P
Community: City of Henderson, Nevada
Community No.: 320005

Prepared for:

Clark County Regional Flood Control District
500 South Grand Central Parkway
Las Vegas, NV 89155

Prepared by:

PBS&J
2270 Corporate Circle, Suite 100
Henderson, Nevada 89074

Reference Number: 511542.00
July 29, 2004




l ] ENGINEERING - PLANNING
% ) , CONSTRUCTION SERVICES
l SURVEYING

» .  Tuly 29,2004

Ms. Sheila M. Norlin

National LOMC Manager
Michael Baker Jr., Inc.

3601 Eisenhower Avenue
Alexandria, Virginia 22304-6425

RE: CASE NO.: 04-09-0954P
COMMUNITY: CITY OF HENDERSON, NV
COMMUNITY NO.: 320005

Dear Ms. Norlin:

Submitted for your review is the Response to Comments for the Green Valley Area
Request for Letter of Map Revision.

If you have any questions regarding this report, please contact our office at (702) 263-
7275.

Sincerely,

PBS&J

fian K. Loffman, CFM Matt Baird, P.E., CFM
Hydrologist - Program Manager

2270 Corporate Circle * Suite 100 - Henderson, Nevada 89074-6382 - Telephone 702/263-7275 - Fax 702/263-7200




Response to Comments
Case No.: 04-09-0954P ’ July 2004

The response to comments in a letter dated July 1, 2004 from Michael Baker Jr., Inc.
(MBJ) are included below, see Appendix A for a copy of the comment letter.

Comment 1:

Response 1:

Comment 2:

Response 2:

Please provide as-built plans, certified by a registered professional
engineer, for the 42-inch reinforced concrete pipe (RCP) that
extends from the Union Pacific railroad to a point approximately
900 feet downstream of Green Valley Parkway in the existing golf
course.

PBS&J made several attempts to obtain the storm drain as-built plans
from the City of Henderson. However, the age of the storm drain
system is approximately 17 years and thus as-built plans were not
readily available. Therefore, as discussed in a telephone conversation
on July 13, 2004 with Mr. Alfonso Mejia of MBJ, it was decided that
survey data could be provided in lieu of as-built plans provided the
survey data was certified by a registered professional engineer. Please
refer to Appendix B for a map showing the location of the storm drain
survey points. For specific elevations and descriptions corresponding
to the figure refer to Appendix C for Table 1. Included in Appendix C
is a copy of the field survey data notebook. Also, refer to Appendix D
for the data CD that contains both the figure and raw survey data files.

It is not clear from the submitted information how the Special
Flood Hazard Area (SFHA), the area subject to inundation by the
flood having a 1-percent chance of being equaled or exceeded in
any given year (base flood), will be removed from a point
approximately 900 feet downstream of Green Valley Parkway, at
the outlet of the 48-inch RCP, to a point approximately 2,100 feet
downstream of Green Valley Parkway in the existing golf course.
Please provide a hydraulic analysis that shows how this SFHA will
be removed, or show a graphical tie-in between the proposed
revision and the effective SFHA downstream of the 48-inch RCP
storm drain outlet.

In a telephone conversation with Mr. Alfonso Mejia it was described
that a normal depth cross-section at the downstream end of the golf
course floodzone demonstrated a flow depth of less than 1-foot.
However, it was decided to forgo any additional analysis and classify
the area as a Shaded Zone X. Mr. Mejia then prepared a draft FIRM
Panel annotation and forwarded it to PBS&J via fax for review. PBS&J
received the draft annotation on July 21, 2004 and called Mr. Mejia on
the same day to agree with the proposed floodzone delineations and
Shaded Zone X classification.

PBS&J




Appendix A: Comment Letter




'NATIONAL FLOOD INSURANCE PROGRAM
FEMA MAP COORDINATION CONTRACTOR

JUL 0 12004

Mr. Kevin Eubanks, P.E., CFM IN REPLY REFER TO:

Assistant General Manager _ Case No.: 04-09-0954P

Clark County Regional Flood Control District Community: City of Henderson, NV
600 South Grand Central Parkway, Suite 300 : Community No.: 320005

Las Vegas, NV 89106-4511

316-AD

. Dear Mr. Eubanks:_

This is in regard to your April 14, 2004, request that the Department of Homeland Security’s Federal
Emergency Management Agency (FEMA) issue a revision to the Flood Insurance Rate Map for the
above-referenced community.

In a previous letter, yeu were informed that additional data might be required to complete our review of the
request. The data required to complete our review, which must be submitted within 90 days of the date of
this letter, are listed below. :

1. Please provide as-built plans, certified by a registered professional engineer, for the 42-inch
reinforced concrete pipe (RCP) that extends from the Union Pacific railroad to a point approxunately
900 feet downstream of Green Valley Parkway in the existing golf course.

2. Itis not clear from the submitted information how the Special Flood Hazard Area (SFHA), the area
subject to inundation by the flood having a 1-percent chance of being equaled or exceeded in any
given year (base flood), will be removed from a point approximately 900 feet downstream of Green
Valley Parkway, at the outlet of the existing 48-inch RCP, to a point approximately 2,100 feet
downstream of Green Valley Parkway in the existing golf course. Please provide a hydraulic analysis
that shows how this SFHA will be removed, or show a graphical tie-in between the proposed revision
and the effective SFHA downstream of the 48-inch RCP storm drain outlet.

Please send the requlred data directly to us at the ‘address shown at the bottom of this page. For
identification purposes, please include the case number referenced above on all correspondence.

If we do not receive the required data within 90 days, we will suspend our processing of your request.
Any data submitted after 90 days will be treated as an original submittal and will be subject to all
submittal/payment procedures, including the flat review and processing fee for requests of this type
established by the current fee schedule. A copy of the notice summarizing the current fee schedule, which
was published in the Federal Register, is enclosed for your information.

If you are unable to meet the 90-day deadline for submittal of required itefns, and would like us to continue
processmg your request, you must request an extension of the deadline. This request must be submitted to
us in writing and must provide (1) the reason why the data cannot be submitted within the requested
timeframe, and (2) a new date for the submittal of the data. FEMA receives a very large volume of
requests and cannot maintain inactive requests for an indefinite period of time. Therefore, the fees will be
forfeited for any request for which neither the requested data nor a written extension request is received
within 90 days. :

3601 Eisenhower Avenue, Alexandria, Virginia 22304-6425 PH: 703.960.8800 FX: 703.960.9125

Michael Baker Jr., Inc., under contract with the FEDERAL EMERGENCY MANAGEMENT AGENCY, is a
Map Coordination Contractor for the National Flood Insurance Program




If you have general questions about your request, FEMA policy, or the National Flood Insurance Program,
please call the FEMA Map Assistance Center, toll free, at 1-877-FEMA MAP (1-877-336-2627). If you .
have specific questions concerning your request, please call the Revisions Coordinator for your State,
Mr. Sacha Tohme, who may be reached at (703) 960-8800, ext. 3028.

Sincerely,

Sheila M. Norlin
National LOMC Manager
Michael Baker Jr., Inc.

| cc: Mr. Curt Chandler, P.E.

Land Development Manager
City of Henderson :

Mr. Stephen C. Altman PE, CFM
PBS&J ' .
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Appendix C: Survey Data Table and Field Log




s e

—. i - ,

2000

26721162.5

804141.77 |

Table 1
Storm Drain Survey Data
Green Valley Area LOMR

1983.028

cP

2001 26720908.1 [ 804211.31| 1989.042 COH BM145
2999 26723098.6 | 803531.33| 1971.142 | COHBM-143

3000 26721162.4| 804141.78| 1983.017 CP

3001 26720908.11804211.32| 1988.95 COHBM-145

3002 26721633.6| 802563.2 | 1988.402 CP

3003 26721785.9 | 802869.57 | 1973.743 FL-42" CONC PIPE
3004 26722302.1 | 803802.32| 1976.393 | COHBM-144 ‘
3005 26722020.9| 803292.38| 1973.181 D-SDMH

3006 26722019.3| 803289.32| 1973.161 D-DI

3007 26722024.3 | 803292.09| 1973.148 D-DI

3008 26722057.7 | 803292.82| 1974.203 INIT PT
3009 26722115.1] 803269.88| 1973.28 D-GRATE

3010 26722174.5| 803252.19| 1974.483 D-SDMH

3011 26722377.1| 803270.03| 1975.962 SDM-12.45

3012 26722326.8 | 803631.96| 1973.388 SDM-8.45

3013 26722398.2 | 803653.29| 1971.849 SDM-9.20

3014 26722426.3 | 803669.04| 1971.318 D-DI

3015 26722429.7 | 803677.32| 1971.307 D-DI

3016 26722430.4 | 803675.23| 1971.501 SDM-4.45

3017 26722458.7 | 803675.75| 1972.201 STM-9.80

3018 26722478 | 803680.85| 1970.64 SDM-5.00

3019 26723158.5| 804280.56| 1961.116 | GRATE-3.10

3020 26722472.7 | 803684.86| 1970.665 D-DI

3021 26722480.2 | 803681.51| 1970.503 D-DI

3022 26723209.7 | 804286.96| 1960.749 D-TOP-HW

3023 26723209.4 | 804280.44| 1960.808 D-TOP-HW

3024 26723174.6| 804284.24| 1961.056 D-TOP-HW

3025 26723175 | 804290.62| 1960.952 D-TOP-HW

3026 26723202.6 | 804287.76| 1953.927 [ D-CLVRT-FL

3027 26723182.6] 804290.1 | 1954.602 | D-CLVRT-FL
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Appendix D: Data CD




FIGURE 2B: Storm Drain Survey Figure

Green Valley Area LOMR
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SUPPLEMENT TO THE
- RESPONSE TO COMMENTS TO THE
GREEN VALLEY AREA
REQUEST FOR LETTER OF MAP REVISION

Case No.: 04-09-0954P
Community: City of Henderson, Nevada .
Community No.: 320005

Prepared for:

Clark County Regional Flood Control District
500 South Grand Central Parkway
Las Vegas, NV 89155

Prepared by:

PBS&J
2270 Corporate Circle, Suite 100
Henderson, Nevada 89074

Reference Number: 511542.00
September 1, 2004




l ENGINEERING * PLANNING
" : CONSTRUCTION SERVICES
' ' SURVEYING

RFCD

L SEP -1 PH 2053
September 1, 2004

Ms. Sheila M. Norlin

National LOMC Manager
Michael Baker Jr., Inc.

3601 Eisenhower Avenue
Alexandria, Virginia 22304-6425

RE: CASE NO.: 04-09-0954P
COMMUNITY: CITY OF HENDERSON, NV
COMMUNITY NO.: 320005

Dear Ms. Norlin:

Submitted for your review is the Supplement to the Response to Comments for the Green
Valley Area Request for Letter of Map Revision. '

If you have any questions regarding this report, please contact our office at (702) 263-
7275.

Sincerely,

PBS&J T N
S B S

Brian K. Loffman, CFM Matt Baird, P.E., CFM
Hydrologist Senior Program Manager

2270 Corporate Circle « Suite 100 - Henderson, Nevada 89074-6382 « Telephone 702/263-7275 - Fax 702/263-7200




Response to Comments ‘ _
Case No.: 04-09-0954P - September 2004

This supplement is based on a telephone conversation between PBS&J and Michael
Baker Jr, Inc. on August 24, 2004 and the email correspondence from Kevin Eubanks of

‘the Clark County Regional Flood Control District in which the formal storm drain’

analysis from PBS&J was requested (see Appendix A).

Presented below are the results of the normal depth analysis on the storm drain system
for Area B. As discussed in the response to comments (Case No. 04-09-0954P), the storm
drain system is between 17 and 20 years old. As a result, as-built plans were not readily
available and PBS&]J performed survey for the certification of the system in lieu of as-
built plans. PBS&]J then used the survey data (inverts) to calculate slopes for the four
major segments of the storm drain. However, due to the lack of as-built plans, the exact
alignment of the storm drain system is unknown. Slopes were calculated based on
invert data obtained at the major angle points. Therefore, to account for any uncertainty
in slopes and/or pipe lengths, a rating curve for each of the cross-sections was prepared
to show adequate capacity above and below the calculated slope.

The location of the cross-sections discussed below are based on the four major segments
of the storm drain, please refer to the Cross-Section Location Map in Appendix B.

Also, refer to Appendix C for the Flowmaster calculation worksheets.

Cross-Section A-A_(between inlet and first angle point)

Achieve

42" RCP - calculated slope =0.78%, Q=25 cfs

Q = total flow tributary to storm drain inlet from Area A analysis

Normal Depth =1.27'

Rating Curve shows a normal depth of approximately 2.8' at a minimum’ slope of 0.1%

Cross-Section B-B _(between first and second angle point)

42" RCP - calculated slope =1.9%, Q=47 cfs

Q=25 + drop inlet collection (22) =47 cfs

Normal Depth =1.4'

Rating Curve shows a normal depth of approximately 3' at a minimum slope of 0. 2%

- Cross-Section C-C (between second and third angle point)

42" RCP - calculated slope = 0.86%, Q=85 cfs

Q=47 + drop inlet collection (38) = 85 cfs

Normal Depth = 2.62'

Rating Curve shows a full flow normal depth capacity at a slope of approx1mately 0.65%




Response to Comments

Case No.: 04-09-0954P September 2004

Cross-Section D-D_(between intersection of GVP and Warm Springs and outlet)

48" RCP - calculated slope = 0.83%, Q=133 cfs
Q =85 + basin EX7B (48) = 133 cfs (see note below)
Normal Depth = 3.34'

Rating Curve shows a full flow normal depth capacity at a slope of 0.75%

It should be noted that the 42"/48" storm drain was originally sized to accommodate
more flow than the area that is currently tributary. This is due to the construction of the
UPRR channel approximately 300" south of the storm drain inlet. The UPRR channel
cuts off the majority of the upstream tributary watershed south of the floodzone (as
discussed in the original LOMR submittal).

"It should also be noted that the flow used in Section D-D represents the most
conservative approach. The entire 100-year flow from basin EX7B (48 cfs) was added to
the storm drain for analysis. The apartment complex that comprises basin EX7B has two
nuisance drop inlets that would capture significantly less than the 48 cfs. The majority
of the flow from basin EX7B is surface discharged to the golf course.

The above results show that the storm drain system for Area B has sufficient capacity to
accommodate the 100-year flow and thus a detailed WSPG analysis does not appear to
be warranted.

PBS&J 2
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Loffman, Brian

From: Kevin Eubanks [KEubanks@ccrfcd.org]

Sent: Tuesday, August 31, 2004 10:31 AM

To: Baird, Matt; Loffman, Brian

Subject: FW: FW: Green Valley Area LOMR (Case N0.04-09-0954P)

Package up your analysis for submittal. See below.
Thanks

Kevin Eubanks, P.E., CFM

Assistant General Manager ’

Clark County Regional Flood Control District
600 Grand Central Parkway

Las Vegas, Nevada 89106-4511

702.455.3139

KEubanks@ccrfed.org

Website: www.ccrfcd.org

From: Sacha Tohme [mailto:STohme@mbakercorp.com]

Sent: Tuesday, August 31, 2004 10:15 AM

To: Kevin Eubanks

Cc: Erin Cummings

Subject: Re: FW: Green Valley Area LOMR (Case No.04-09-0954P)

Kevin,

We are going to conduct the analysis over here and compare the results with those from PBS&J. I suppose the
normal depth calculations were performed using Flowmaster or a similar software. We would need all
backup calculations and input/output that PBS&]J used to perform this analysis. I think the best way would be
that analysis be formalized, stamped, and mailed just like you suggested. We will let you know about our
results.

Sacha Tohme, CFM

Revisions Manager - Region IX (NV)
Michael Baker Jr. Inc.

3601 Eisenhower Avenue
Alexandria, VA 22304

TEL: 703-960-8800 x 3028

FAX: 703-960-9125




>>>"Kevin Eubanks" <KEubanks@ccrfcd.org> 8/31/2004 10:58:41 AM >>>
Sacha,

We were recently given reason to believe that this request was all but ready to be forwarded to FEMA for
approval. Last week PBS&] said you and your staff might need a WSPG model for the storm drain in Area B.
i .

am certainly ready to prepare and submit anything you guys need to get the job done. I also have to keep an
eye on my budget. A WSPG model at this point would be a major undertaking relative to my budget. So1
had PBS&] prepare the attached analysis to see if that would address your concerns. What it shows is that for
the given flows, the pipes convey them without pressurizing the system. Therefore, what gets into the system
will stay in the system. The detail offered by a WSPG run given this analysis and the amount of flow we are
talking about may not be warranted. But then, that is your call. If I can avoid preparing a WSPG model based
on the attached analysis, I would like to. If you need this analysis formalized, stamped and mailed just let me
know. :

Kevin Eubanks, P.E., CFM

Assistant General Manager

Clark County Regional Flood Control District
600 Grand Central Parkway

Las Vegas, Nevada 89106-4511

702.455.3139

KEubanks@ccrfcd.org

Website: www.ccrfed.org

----- Original Message-----

From: Loffman, Brian [mailto:BLoffman@pbsj.com]
Sent: Monday, August 30, 2004 3:25 PM

To: Kevin Eubanks

-Cc: Matt Baird
Subject: Green Valley Area LOMR (Case No.04-09-0954P)

Kevin,

Presented below are the results of the normal depth analysis on the storm drain system for Area B. As
discussed in the response to comments (Case No. 04-09-0954P), the storm drain system is between 17 and 20
years old. As a result, as-built plans were not readily available and PBS&J performed survey for the
certification of the system in lieu of as-built plans. PBS&]J then used the survey data (inverts) to calculate
slopes for the four major segments of the storm drain. However, due to the lack of as-built plans, the exact
alignment of the storm drain system is unknown. Slopes were calculated based on invert data obtained at the
major angle points. Therefore, to account for any uncertainty in slopes and/or pipe lengths, a rating table for
each of the cross-sections was prepared to show adequate capacity above and below the calculated slope.

The location of the cross-sections discussed below are based on the four major segments of the storm drain,
please refer to the Survey Figure presented in the Response to Comments for the storm drain layout.

Cross-Section A-A (between inlet and first angle point)

2




42" RCP - calculated slope = 0.78%, Q=25 cfs

Q = total flow tributary to storm drain inlet from Area A analysis
Normal Depth =1.27'

Rating Table shows a normal depth of 2.8' at a minimum slope of 0.1%

Cross-Section B-B (between first and second angle point)

42" RCP - calculated slope = 1.9%, Q=47 cfs

Q =25 + drop inlet collection (22) = 47 cfs

Normal Depth =1.4'

Rating Table shows a normal depth of 2.4' at a minimum slope of 0.5%

Cross-Section C-C (between second and third angle point)

42" RCP - calculated slope = 0.86%, Q=85 cfs

Q =47 + drop inlet collection (38) = 85 cfs

Normal Depth =2.62'

Rating Table shows a normal depth capacity down to a slope of 0.7%

Cross-Section D-D (between intersection of GVP and Warm Springs and
outlet)

48" RCP - calculated slope = 0.83%, Q=133 cfs

Q =85 + basin EX7B (48) = 133 cfs (see note below)

Normal Depth =3.34'

Rating Table shows a normal depth capacity down to a slope of 0.75%

It should be noted that the 42"/48" storm drain was originally sized to accommodate more flow than the area
that is currently tributary. This is due to the construction of the UPRR channel approximately 300’ south of
the storm drain inlet. The UPRR channel cuts off the majority of the upstream tributary watershed south of
the floodzone (as discussed in the original LOMR submittal).

It should also be noted that the flow used in Section D-D represents the most conservative approach. The
entire 100-year flow from basin EX7B (48 cfs) was added to the storm drain for analysis. The apartment
complex that comprises basin EX7B has two nuisance drop inlets that would capture significantly less than
the 48 cfs. The majority of the flow from basin EX7B is surface discharged to the golf course.

The above results show that the storm drain system for Area B has sufficient capacity to accommodate the
100-year flow.




Appendix B: Cross-Section Figure
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Appendix C: Normal Depth Calculations

,




‘.l e

Bl S s o
h /

Worksheet for Section A-A

Circular Pipe
Friction Method: Manning Formula
Solve For: Normal Depth
g

oughness Coefficient:

0.013 ,
Channel Slope: - 0.78000 %
Diameter: . 42.00 in
Discharge: ' + 25.00 ft/s

Normal Depth: ' 1.27 - ft
Flow Area: 3.15 ft2
Wetted Perimeter: 4.53 k ft
Top Width: : 3.37 ft
Critical Depth: 1.54 ' ft
Percent Full: 36.3 : %
Critical Slope: © 0.00387 fuft
Velocity: ’ 7.93 ‘ ft/s
Velocity Head: 0.98 ' ft
Specific Ene‘rgy: 2.25 ft
Froude Number: ) 1.45

Maximum Discharge: 95,58 ft¥s
Discharge Full: 88.85 ft’/s
Slope Full: 0.00062 ft/ft
Flow Type: SuperCiritical

Downstream Depth: 0.00 ft
Length: 0.00 ft
Number Of Steps: 0

|

aUpslream Depth: 0.00 i ' ) ft
Profiie Description: N/A

Profile Headloss: 0.00 ft
Average End Depth Over Rise: 0.00 : %
Normal Depth Over Rise: 0.00 %
Downstream Velocity: 0.00 fi/s
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Worksheet for Section A-A

Upstream Velocity: 0.00 -
Naormal Depth: 1.27
Critical Depth: 1.54
Channel Slope: 0.78000
Critical Slope: 0.00387

fi/s

%
fuft
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Section A-A
Cross Section for Section A-A

Flow Element: Circular Pipe
Friction Method: Manning Formula
Solve For: . Normal Depth

oughness Coefficient: 0.013

Channel Slope: 0.78000 %
Norma! Depth: ' 1.27 ft
Diameter: 42.00 : in
Discharge: 25.00 ft*/s

42001

—

-
[N
-1
=4




-'-

- a8 sy Wm = &m0

X . ' . . .
* ) - -

Rating Curve for Section A-A

Flow Elefﬁént: Cirdular?i}:e
Friction Method: Manning Formula
Solve For: Normal Dépth

Channel Slope: 6‘50000
Diameter: 42.00 in
Discharge: 25.00 ft¥/s
Tbule . . A Minmum . Madmum

Rt i 7 R L= Y SIS S S W~ %

Channel Slope (%) 0.10000 1.50000

Worksheet: Section A-A
MNormal Depth (ft) vs Channel Slope (%)
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Worksheet for Section B-B

Flow Element: Circular Pipe
Friction Method: Manning Formula
Solve For: Normal Depth

input Da

Roughness Coefficient: 0.013

Channel Slope: 1.90000 ' %
Diameter: ‘ 42.00 in
Discharge: 47.00 ft/s

Re

Qﬁiﬁial Depth: ' “ ] ‘ '
Flow Area: 3.61 ft2
Wetted Perimeter: 4.80 ft
Top Width: 343 ft
Critical Depth: 2.14 ft
Percent Full: 401 . %
Critical Slope: 0.00456 : fu/ft
Velocity: 13.02 ft/s
Velocity Head: 264 ft
Specific Energy: 4.04 ft
Froude Number: 2.24

Maximum Discharge: 149.17 ft*/s
Discharge Full: 138.67 ft¥/s
Slope Full: 0.00218 fuft
Flow Type: SuperCritical

Downstream Depth: ©0.00 ft
Length: 0.00 ‘ ft
Number Of Steps: 0

Profile Description: N/A »

Profile Headloss: 0.00 ft
Average End Depth Over Rise: 0.00 %
Normal Depth Over Rise: ' 0.00 %
Downstream Velocity: 0.00 ft/s
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Worksheet for Section B-B

Upstream Velocity: -
Normal Depth:
Critical Depth:

"~ Channel Slope:

Critical Slope:

0.00
1.40
2.14
1.90000
0.00456 .
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Section B-B

Cross Section for Section B-B

Flow Element:
Friction Method:
Solve For:

Roughnes Cfﬁcnenl

Channel Slope:
Normal Depth:
Diameter:

Discharge:

Circuiar Pipe
Manning Formula

Normal Depth

i
0.013
1.90000
1.40
42.00
47.00
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Rating Curve for Section B-B

Flow Element:

Friction Method:
Solve For:

éannel Slope:

Diameter:

Discharge:

Channel Slope (%)

i
Circular Pipe

Manning Formula

Normal Depth

1.90000
42.00
47.00

2.00000

’ 0.10000 0.10000
‘ Worksheet: Section B-B o
Normal Depth (ft) ¥s Channel Slope (%)
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Worksheet for Section C-C

Flow Element: Circular Pipe
Friction Method: Manning Formula
Solve For: Normal Depth

Roughness Coefficient: . 0.013

Channel Slope: . 0.86000 %
Diameter: _ : 42.00 in
Discharge: . 85.00 ft3/s

Normal Depth Y-

Flow Area: 7.73 ‘ fiz
Wetted Perimeter: 7.33 ft
Top Width: - 3.03 ' ft
Critical Depth: 2.87 ‘ : ft
Percent Full: ' - 749 %
Critical Slope: ) '0.00712 fi/ft
Velocity: 10.99 o ' fus
Velocity Head: 1.88 ft
Specific Ene‘argy: 4.50 ft
Froude Number: ' 1.21 ‘

Maximum Discharge: 100.36 : iwi
Discharge Full; 93.30 ft¥/s
Slope Full: ) 0.00714 st
Flow Type: SuperCritical

R

Downstream Depth: 0.00 ft
Length: 0.00 - ft
Number Of Steps: 0

Ups pth:

Profile Description: N/A

Profile Headioss: 0.00 ft
Average End Depth Over Rise: 0.00 %
Normal Depth Over Rise: 0.00 : %
Downstream Velocity: 0.00 ) ft/s
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Worksheet for Section C-C

Upstream Velocity: 0.00
Normal Depth: 2.62
Critical Depth: 2.87
Channel Slope: 0.86000
Critical Slope: 0.00712

ft/s

%
it
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Section C-C
Cross Section for Section C-C

De
Flow Element: Circular Pipe
Friction Method: Manning Formula
Solve For: Normal Depth

Roughness Coefficient: 0.013

Channel Siope: : 0.86000 %
Normal Depth: : '2862 ft
Diameter: 42.00 ‘ in
Discharge: 85.00 ) ft¥/s




Rating Curve for Section C-C -

B

L Flow Elé;nent: anrcuiar Pripe
! Friction Method: Manni_ng Formula

Solve For: . o Normal Depth

063000 %
Diameter: ~ 42.00 ‘ in
Discharge: - 85.00 fttss

o3
=}
2
(2}
S
(]

Channel Slope (%) 0.63000 1.50000 -0.05000

-l
\, 3 ‘/

Worksheet: Section C-C
Normal Depth (ft) vs Channel Slope (%)
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Worksheet for Section D-D

Friction Method:
Solve For:

Circular Pipe
Manning Formula
Normal Depth

Roughness Coefficient:

Channel Slope:
Diameter:
Discharge:

0.013
0.83000
48.00
133.00

Normal Depth:

Flow Area:
Wetted Perimeter:
Top Width:
Critical Depth:
Percent Full:
Critical Slope:
Velocity:

Velocity Head:
Specific Enérgy:
Froude Number:
Maximum Discharge:
Discharge Full:
Siope Fuli:

Flow Type:

D

Downstream Depth:
Length:
Number Of Steps:

3.34
11.21
9.22
2.97
3.44
83.5
0.00793
11.86
2.19
5.53
1.08
140.76
130.86
0.00857

SuperCritical

0.00
0.00

ft¥/s
ft¥/s
ft/ft

Upstream Depth:
Profile Description:
Profile Headloss:

Average End Depth Over Rise:

Normat Depth Over Rise:

Downstream Velocity:

N/A

0.00
0.00
0.00
0.00

%
%
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Worksheet for Section D-D

Upstream Velocity: 0.00
Normal Depth: 3.34
Critical Depth: 3.44
Channel Slope: 0.83000
Critical Slope: 0.00793

ft/s

%
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Section D-D
Cross Section for Section D-D

Flow Element: ircular Pipe
Friction Method: Manning Formula
Solve For: } ' Normal Depth

Roughness Coefficient:

Channet Siope: 0.83000 %
Normal Depth: ' 3.34 ft
Diameter: 48.00 in
Discharge: ' 133.00 : ft¥s

4800in
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Rating Curve for Section D-D

Circular Pipe
Friction Method: Manning Formula
Solve For: Normal Depth

Input Data’ R -
Channel Slope: 0.83000 ' BT
Diameter: 48.00 in
Discharge: ) 133.00 ft/s

Intribite, T i M nereme

Channel Slope (%) ‘ 0.75000 1.30000 0.10000

Worksheet: Section D-D
Normal Depth (ft) vs Channel Slope (%)
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LETTER OF TRANSMITTAL

Date September 1, 2004 Job No: 511542.00
Project Name: Green Valley Area
LOMR Response to Comments

TO: Kevin Eubanks, P.E. FROM: Brian K. Loffman
Clark County Regional Flood Control District 2270 Corporate Circle
600 South Grand Central Parkway, Suite 300 Suite 100
Las Vegas, Nevada 89106 Henderson, NV 89074
Transmitted: For:
[] Herewith ] Approval [] Information
X Via Carrier [] Checking [J Return after Use
[] Signature X Your Use [[J As Requested

The Following:

Kevin, here is a copy of the supplement to the response to comments on the Green Valley Area LOMR.
This was forwarded to Michael Baker on Sept 1, 2004.

Comments:

This copy is for you to keep.

Received by: Date

Signed by: l

Brian offman

2270 Corporate Circle, Suite 100 Henderson, Nevada 89074 Telephone :(702) 263-7275 Fax: (702) 263-7200
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